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and the Hubble Heritage Team (STScI/AURA)-ESA/ 
Hubble Collaboration, Wikimedia Commons. Image 
in Public Domain. URL: https://en.wikipedia.org/wiki/ 
File:Antennae_galaxies_xl.jpg#filelinks. 


fQSel START: Pillars of creation 2014. NASA, 

ESA, and the Hubble Heritage Team (STScI/AURA), 
Wikimedia Commons. Image in Public Domain. URL: 
https://en.wikipedia.org/wiki/File:Antennae_galaxies_ 
x|.jpg#filelinks. 
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PUTT ear & : Fa sin A Vena teal Feta: 

Tg TSx...(SSM) step 2,5 2016 H cal ar fest 
orale @ | teal A aren ferare sil ef&entor cterent 
& at @ | Sta stohts Hersh fasyfeeera at aisha 
Dash reves aH AeA Sa siraguch Aet z | 


aaah cht Ast a 


ffect epet c& fase fatetent & ferg at uber Ht feere cht aT TA? 

ux star fer sflafaart Ras sifth-a ferad @, faesa at dtefenret F ‘aft axe at 
dati USdiet Sl Te Stay’ AAT Ta S feta darfeal Ht SeeIqy, MA dh BATH 
SR Ho sake sears Hl Usa Het ch fery Oka feoar cts Hes seq, st 
fee aRaTae feat ot Tete ch sitet ferciforal ux feu we seme, fexatd @ fer 
ord Ge oat F ft Sart ch eal cht axe fafa St At amar ste @, ata fore 
GIR AA HI GW SAH AM SAH VE Acts Sa fee SA wa cht SAT asa 
SR aaa aardll Radarl F facet ster el 8? a, ea wifsa saat Get ft sa 
Sel Te cel a fer fers Val Weert sare cht ORO Ara @, fers ath fast 
@X He Ache S? VAT Wee ST St! Wet St Uiplees Teaail site fopateneat cht Cert 
UR AAR A SAT St axes (AAS HT Als Joa S, WR Se SA WS Sa Md Hl AA 
& aro @ fee sepia eu S uRoag, vel wonfe st & ard, of ofifea vet cht 
Gelstee F ot helt gs Ael 8, SAR Ure sa ard & ik sift fafa wu at Aeqa 
ae, HR Se ae aes AY off ersar @1 Sik Ve ear, fasrs |e Baers satet 
Uishar sik TARA ch Area S sa Tears sie fharnenal at, foes ares sti + 
‘Sas cl ae Acrfar’ Her a, TAs cht Sat crete A sett 81 safer, fens 
a ‘ocarey’ fear at ax at ara @, danrp abst at |e St faeza S oes atc at 
Ulepicch Siar ch VST Bike Sahl eAaT ch Uist SA Mars sie stare cht sie TET 
aR edt é1 

fAfect Set HATER SUT AT alk Sle V1 Sle Fed Qe are faras six Wars 
fer fafect pa A geal & wo A afer ale V1 aie ae a US fark & ea A 
Poed @ faa ure faa & feat at wiser & araer ated @, sie ot fla 
wy cht arefaan & waret User ch ari da et Gad 81 Val Vea, at vafaeor 
Gerona eter Hrs ch real H, ‘ate ch aul A Pia dhol ch ares aed Tt Ved 
RU St aret Ate sie Hae ch Rech SAA Hr sityte cht axe’ HA Hee S1 
BA ag asx Hl Us Ua Tae ct axe dead 8 ot chaal sie wloal & US aya 
al TY Aa 8 Git Spot & faa F US Vt sepia aac F Ys h ast aqua 
al Soe FH UIs het ch steoch Sl Us Uh Val saci é frac ae 4, fAgrecaret 
MAHA STA WT GI cnx hed & feh ‘Ae Alla, et si alees H Are fears 
ant oft faa at oS aba sar atet Ua oh ch Sach ASNT WT UX eae V1’ 
GAR aR sin & alt ok ue VS al fava é at fears & sa ala oH Besa Aad 1 
Srafshares UUs HI UT sare Mt gfeantut J 8, Uh-aar & Avital F sara SM, 
uroct cht Cet dance cares & aaa So far at ced & feu anita Hear 
of fer feat arch seasil al ucipad Hh TS UH srgus SU 2 ect M1 A sa 
sim A Ga see Sell (‘Gfrarat ae’ ae ‘Teraf cht steafchare’) site Achat 
(‘raat uriefeatecht : wef al iret A ata pear’, aa ‘aftenr da apr frafor 
ea sta 2’) At oss He eV 8 TH sraarhnsit oa Yaz dat (sey sake 
Brathan) J ctr adeart Gara F oes aret sare ude da (aaa S sry 
fara) ot Ua Frep]e ch dat den AY Tech SAR SIO HT VATS AT Ted B! 
Qt ath, safaart AF suedt wgqhaar avs a wae! Garey qreotchar s é1 
feed axe sfafaa & ae ware sik sad arafta ugidal 4 et areit Heragut 
wate fase ch dante watt ch crear cht sie get area chi Wepfe al aa Hed S? SA 
aol sa sis FH aafeat (eH aet Std S Gil SA Sle Slat @) HARA, sia H flaryjsit 
ch Ue Sa aeaet (SAR G7 aell 8) b ae a sie Ha fares & sites a Saad 
argaitareht achat (sites ch steve Al GAeaa) ch oR A SAR Addy GAs hl UH 
Belch WS! 

feara 4 ag gftentont six frat cnt art ch ferg GIN Uch WaT Gh SU A UE sich SAT 
au cal aur dia ay wel - ‘ate a aaa aan’, ‘fase fern ar a’, ‘fasta 
Gar’ - Ht dt redd he VET 8 Aiely aa sig Sa sich H Sach ATU! sik 
&l, 4 3a $-Ud iwonder.editor@azimpremjifoundation. 7 
org Ue stat ufstharg ASAT A Yet. f 
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Ne «Wed eiot : Gar aon ai fois | 146 


19 fetafeiar - Terator heat arent a 
Weil tH eat Oe? - star sre 

Thece Dell cheat dei en Utell chy dara 
Tent? ftiaterelt 


Weld qomdt é - gee eget Uleder at cht 
Tiel Teil Wenle Te sirentéa anicfaferat 
tht Bp Sede - Fa Harder Wisse 
(eaeftet) 
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Eel del Bld e oil eat Ae Bla - Eafe 
tht apelt wy Calero - uifes at-rtiacase 
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wane Uh Warr HTS B | TET Ss TH, PIN 

rete et at at UH-gax S area fepT 

SUS Fa Aa Hl MHS oH ferw feh sas 
Fost Uah-geN a fener ae S, Sa SeTRLT TT AT 
Se | Wah MTA ther BU Met ch Shes Hh wT El At 
PCH He | SA HIeTAH Met Fl 38,000,000,000,000 
frcittter At rsa dee herd SAT SNM, Tat Het STEHT 
FS HH THe PHSaA AL Sl GF GT | SIR Set TH 
fe sre sa et A eer A THAR G face Vt at ft 
Vat a A he SA TT 4 Te HT GT aT! 


ant & sha 4 St vere Hise @, ae aed fora gat 
@| Sateen (ANI & Shea AT Te Hr) Geral SqAT 
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ferent Sait @ fe sa Tare H sthact ote eat Gos htex 
SHAT TAT | TAT Vl S| Ae ATT A 
Taran F ffta feu at aret aaae Fata s off 
Wie AL A SAR WAT SAAT HVA Sle @ | STE 
HL Cd Tet SoH Gel ASIA & STIL Te Is STA 
SGPT ST Gea S fee sreathtar UH aed Ret Shea S 
Fel Ae POH UH-CHL STITH | 

fecraey aid Fe 2 fe cas Ve Ht HS SSI Gta 
Ai ae 4 a, cfs ae ft sire oft aet 21 ga 
SAS TH aret Srahtar A oft eg steafshare Vt Z, Sit 
HAR TST ASAT ett S| 


FY Arahae, HATS SH GIS SATIS Te HS UH 
OROTETST GEA Vict S | AS STANT Tet Yea 
AA-ATY Stra A Ht ASS S | Ae KITA act febre 
oft et ftugt & cfr are aR aT 2 fet ae SF HT I, 
TPT St aT HS | HS At at Pos Set Tet Al HST THe 
eae fart ae wet ae fis a Coe aa sites ae 
# amt) ae aa cist & aH fare shat 83 ae at 
SET CAT 3 | OTS Tew STA STA aT fore SAT 
Re we ecarantor are At arr aR ES, SH eS % 
AR HART Teil HS Uh S (ATT 1 SA) | Titty 
a, of stechtar Sl Taga H, SAT STATI ASKS TST 
a alee ate S| cet, wae & for Gara eS fare 
ated atc fa Gave, fife, set at ape feat HA 
ret Tal Sle, SAT fs SA res H ST | He stectispearel 
at saci eft etc & fee Szenr ofora Sas & fer 
TARA & chy Satenret oT STA | fae oA Seat 
=H aeasborait a arent & fare age eran A 8, a 
fark gafere fe ee art aga trae 8, alec FAleAT 
oft fr ard wa tet aga seat areedibat ftrerct 2 
ST fetaret S for SANT HANTS HH HUF HCA S| AS 
UfaRaT Hl SAME HUTS ST fartat Aifcres TaTAT ae 
afed att é, ariciia eo 8 aed Be B Ga TET TS 
Ta UL, SK sed Asal A CAL TEM KX TF | 

Sa TSte Ft Bla are ateatishare 

AST SA UH ALT SAK Tea SATA Sh ATT ATT PR 
wi | 

400,000 fereitette at att ox feera reset Use Cet sere 
aot and aga aad | fia aritctia fini a ae 
aftferc 2, aaa (ee & are Gh ese ar ea & otters 
ae aaa ree aA Sar BI st eit a a aia gerTeeT 
H ted & a a ara at etisifa sad & fe fre ae 
wifetfea St are VHS A STM ATCA SATL-ATUT TaHeT Sta B 
SAN SAS SATA & fet TSA STATA BT ATT 
aX a S| Vah Ad Fe eS fe Cel H $a SaaS 
Hl TANT G St feet art S lg ASA CAT-SaT 
Tet S| SAR BA ATS HT SATA SHAT AT HS GT 
AACS Sh SNM SAT FS Sta S fe HAT AL Gea 
TT SH atett Aeafshar et Sar-aTel Hh srfRaca st 


aera 1: sitfreneriferat 4 sepia & seit ar 

at SIRS Aral F ate fear S| TS HAH 
Fe, MMH Te, fra PHAHTS Tet SH 
TRAIT FA | SAH GY HAA TA AH Teil 
Sor Hees THT Sel SH TTT Soft Wie STEAK 
& Vat aredt steatsharart At art HL ST | 
aatt aH, Tecan (AK fered Ges Fer) 
fete aftat ox ft prea axe S - EI TTT a CHT 
Fed KX AH, SK att ate & fast & afta - 
Taam HUT S crepe FART STP TSA 
TH | TRcaTeHyT at ae false SA SAL Atte 
TAUS HI LAST TA HL ATCT BAN Sah fees 
oh HH HL TS HLT ATT SHS et TAT S| 
Tecate Sarasa SH HATS At faarraT sat FT 
Fee FAS STEALTH ST Area Set | 

AK STAT Fett & ALF Uae SleI-AT aA 
Fel ea: http://www.quirkyscience.com/ 
four-fundamental-forces/ 4 et WF http:// 


shasthram.com/youngscientist/fundamental- 
forces-of-nature 


STARS (Fat 1 RA) | AS Steahshat TEcaTHIT set 
Area S at att S| 


asm ch fart 
Fanta SAR 


SUT Hy Sie 
TaN SAR 


Oat oh STE Ml! SATS HT STE LaeH 
SU Feral al fakery 2 Alex Sarat 2 | 


Fert 1: ISAT & Tecan ch ROTA CaS Yet He Sa 
ae Hl Scart | Ala: Me Ua SAT | 
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Get oh Ure aret APT (AMT Geet Sar Sit ATT STAT 
SST oh Atle S) Ue fete ASAP TE AT UAT SERA 
RATHI oh SRT Rea S, Sale Hera F TT 
PT SAK STAT S| feast Belt AAT Sat TAT At yeNtt sa 
TRcaTRyUT ITT Bret ae tera S fore POT TS 
Ortt Sreft-Seoht ett & we ae ae eT RT 


fecrarey att He @, fer Var et SAK Test & CAE ATT 
H ft Far ere S| a are aT & faa, Fe SK 
SAAT (ASAT) H HRT Yet Stat S| Sle Varat Ft 
wate & fata, ort At afe ae ett 21 Sek STI 
ape ort at ao ATA et eS at SM Bs SUT SVT | 
FST STF HY SHY STPT Act S AT SAA TET Get eles Bap 
Tat Sl ET UAT S| SET MAT, TSCATEAUT Sh SATO 
qed aeamt aft ae Reaves Hea edt, We ASTATTE 
Sl UAT STA TAT OL SA Tet AL HURTS SHAT S| SAH 
ORUTESRRT EX ATet AUT (Geel HT TS AMT A IRAT 
arpa vai) a oft sardta sae ora 


Guat & aus a ae aria Vt See fee aelt aTfetee 
COAT Ot feat & ash A UH aN al sary Se 
aed (Fert 2 SE) | SA WoL Tea AT ax UH TeLaT HX 
24 Boe H St aK Sa ST S| TPR @, GT Teves 
a san At fisen wap at set ett | sare Ft tsa 
TevaT Hl Stele, Sar At tara, ASTAUR A Set TaTS 
aa seq cates HAT Ue ae Hee B | SAA Sa 
aret Ht Saha H St SAT HG act Gas Tara 
aprteht Sal St ASA ST WaT few e | 


qua ott eet & ota St are ecarenser era aK 
FFM Hel SM Aha S? FAT TeAT Ue Bad Set SaTL- Te 
Uk SET SA al Sa? SA Ta Acta S fe SAT. 
are Sa ATgTa A eel At eyftrent strategy ett 
S| Slee GA THAT S ATS TAT ST e, cient eat 
Oe ae Sl TecaTHAT Reaves KAT AT Tera fat 
Um frag & ferent HOTS eet At eae srcateree et 
(Stee 2 Sea) | 

fecraey are @ fee star eet ait cea Geet Be UsH St 
RH UH VET F ata & (ster f fers 3 4 fear waz) 
at saree Sarat cat St St S| Ver gafere Saito 
Sa Bae yea UC eh St FeRt A ASAT SAK EA, SAT 
TRATHAT Se ATE S| UAT RK ATTA OK SIA @, 
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safau a8 & $4 Gaal We AM alel Saale safest 
ctsrat ferw etd S| 

SA Saat HT Tea H Aas Het Ae 
area fsrare 

HUT A HVS SH ASST TST Tred STARTS SAT 
TSH SF UP ACT SAT, Up StenT fees Ga Ar 
A AGT Ca Se S NT STer-MerLa PST 
Sha TRcaTHRAOT Al SteaisheaT Sl Sel Hh SMT GL HVS 
& aret oft Para Ht Varah Gls Ss 8, HHS HS 
qedt ob Stet S SR HS TSI ATT S| 

aa sila At stan @ et fara aS Gate F ofa Az, 
SAH Gee Wah Gare Tele fee PAT SA SA HAIVS 

F archer 8? ar geet At diarait & arex sft sites Ft 
Seafea Bx fans Sl Gena V2 FAT GK HVSel H Aer 
Slat S HL Ga GAR St Gand V7 Ha St Hifgat + ga 
ake oe WaT Oe area cig 81 ae freee 20 ae HA 
FF Galea & Sars Sat oh ATH VATA SU S| 


ada 4, Sak ore edt & ut silat et (aT a Sr) 

a ls ST TAT Tet S| OK AATAAL HY SA STA HT 
Usare @ fee sat Hr Teel Gehet eat saree Car 
STATA AST Ht F fret Gene f at fee Sia & few 
STA ST Sta feo wa STATS Shay & fore fenett Te 
oh Map HC afar at SEC Sct S - Wap AT Tea 
FM AAHVSe, et Ut Ht Sasa Ta fepelt TL 
O TAT SK ST H STF Hall Hr Hg LATS Gl | SA 
ATA Hr AAMT F Vad SE AIA CATT OE Shear At 
aes ada F aR & straure fear Tel At als Het 
UR ahfeaa S| 


fers 2: geal & aad G ae UPA fara et eT @ fem att 
APTA CAAT SAR STAT S| 


SAT 2: TATA Ter SAM Vt SATE Het S| ST AT SS Sree AEST Bh shh TRATES Set SAH 
Welsh TET RTA OC AK Sach shel ST at oe PL aT e | Sa Tres wT a Se Te Sach fea TAT e: 


F=GMm/r2 
et M AN m Sal TEAST Sh ROA S SAN r SAH Stes HT ATS | G UH Praaicn @ fre areaitren Tecan 


facia aed #1 ga ain @ ae re 8 fe dt ait Sate at aga a wae ahs ar aT ae IT 
USA S| SAT TH, Ale ETS hl ROTH HAS (sarexor % fare. TRAT]) Tt Sach TH- gato aga Te a 


aesS Sage ae Ser TEATRO et HASH St 


fererferat ch fere seater sara: M SH m Bl Sarat Heat oh BIH Vad SU SH G = 1 Hd ee faensaw ae 
Uh SAS aaa a aS Sih ae aartar at fe a zor & sha ah asa a Se ata S Ea aa i fea 
genre uftada err | sa seed Bt water sfte oe feat a wena a 


Gt WUSe F Sk Vel (HN HVS H Set H Ve fees 
Tae Te At HET SATS) Hl TAMA Fed TATA 
are @ | Feet a, aati @aGL) ait oh eed ad repro 
ay St at Ot S (TTT ay ae ath S St AAT HUT SST 
ear Ua as et aac Bare Gara epraT he 
BATS 300, 000 fecitfex Aaa a sat 31 ea 
Seat STAT ae Beh & feos Uh WATT aS FF feast 
fencitettet St) | Saat aha ae ae Mt, ASAT S aA I 
af, fargo A ae at fea é, were Haas 
Bis z, St erarera: STS HH Tl TAT S ll HS TAK 
TA ah BAS wa ae, UH aT fare es @ rea 
TAT SAT SAHA SIA & | SAH Se AS SHI feb TEA 
a fea fret atte Hose & ferett UH aa ea 
fA Set BE Uh SATS HISTAT (TeHTRT HUTT) AY STAT 
Sah fret Fe & Uh GIS OTe Sle 21 SAH SATA aT 


aa Fearn 


a 


eSHT 
/ 
On, 
UTeT \ 


Tecarensot godt site geal fearatta aeT a 
udiatdiaae owt aetesedte 
faa 3 : aad dla san SaaS & OT & NM Fad @ ST 
SAT AN Be edt ch UH et Se fara Stee | 


afoagat ar oh dar at @ Ba feet Gears ASE (AN) 
& atte feet Spry (Me) Al AT HAT | 


satay axalia Sik ser G feet ae we Ft TES 
eiear Hrht Hae SIA S| RAT SAT Te Aaa S fee 
BF Ot Hse & Heft Set Vet Ht ae als aT? 

Sars F Car sel 2! feed oe SK Sah Asa a 
ata er are saafhart et Se GS & stat fener 
adt S| 


edt & START Ue ISAT SIR ES THe Hl AHS 
fore Asien ferafreers Fh SRT SAL-ATeT UL SATE TT 
gu gectted Ua HI ea: 
http://astro.unl.edu/classaction/animations/ 
lunarcycles/tidesim.html. 


em feet ara HST At He fagtyat Ad @ fer Se 
TS Te Sh FHL TAT | Cifehet OcaT AIT SHAT STAT 
RH Stet S1 HE Ht AL Te He PCATHIT Te PTT | 
fe He Vale SST St SN Ah Asicheh ST, GAS Tet 
aN Hl STI Ca flaeenrs & fer ata Slate 
(STH 2 SA) | 

FS $F AS S Sle 2: feet ot ANI-Te AVS A, ART 
AN TS Uh et es Hh Salts eR TTT S | AS ATM 
bs Fe fers Cla S HVT AL AN Te & STAM HT 
SIC GH St Stet fe ot feet a-at tet Oe ST | ae 
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UST eS STA HT chek HECTAT S (ATA 3 SE) | 
OTA HI hes AH hes GT ATT Sl Gea S| Ta TE 
AX Hh SR AMAT @, aT Uh Para stale A sega 
ST THR MAT S| Set SA Tea Oe ars B ST 
AA S TH AS AT STM-Hhed SAAT ASK STAT S| ATL 
SO STATA OT SIM S Slee He We ier faarest 
TaN Tet Ht arava farsa, SA SSM, ATL 
HT UT TEAL HT HSH AT ATT BH, Ae A SAAT 
seta att scale ct TAM CHI H eT BU S| LAA 
Tas are oid Fe 2 fe ea a De at ae zat ta 
TS, Tesh SH A UY Sa TS Sl Tecate fepAT 
oh VATS ST AACA aL SAAT SALA ST STATA 
ATW eI 

SA dehtlch hl SEAATeT Ha VE 1995 Hater farsa 
TA HUST h SRK TEC Te GIST | Ae We 51 VTA 
ATH Ae H UT GIST Ta ST BAG 50 Vera ay Ht 
att oe Rat S| Ta Sa Det St Gls F SERS ET 
SAH SST | | SATS SA AN AUST Sl SATA gh TEL 
% 2000 & sift Tet & afta H ae H var @, St 
Sant SreHITT ch fata ART ch aL Cd Led S| 
SAH G SHAT Glst SAeAT ST Uy arich SA STAT 
oh Wel ch ATT ART Al Rca FSR ch NT SAA 
SM Are STATS Fl ASAT FC TTT | 


wae fastest Ft aa Fe wes 2 fe Sa HaIS FE 
ST BTS thet S| saferenigr ak Ua S faa aN SIN 
Uh TT Blt We AHR CA S| SA Tel Hl GT AT 
ae ea @ feu SA are Sate oe ele aca S| 
Aa Del At aga Gre F eter H GH F arg 
ast 3 saves & fret ar aie 4 stag at GSA 

Al GEASS HY STTAMISAT SI Sesh Clea WAR 
orl fax a fara ax feat 2] SE SAR TAS F Tet 
Hl Bteacs SAT ST Ba S Fray few aT sar aT FAT 
ter sat at cane 2 fee Sad @ aS SH Ve yest aT 
Bl Set Gelatd TIAVSeH SI, Ads TK AT AT St SHR 
sled saa & fare seat ata afefearfeat ef? sre 
tat naam ofetataat et a Fa Sa SAT FT Stas 
Tarifas BT a faenfea St Gena 8? AM SA Stara 
Sarat 8 te aaeaattet sta et aad S St SAR RE 
Ue TE TS FS Te EI? ae ct ea ga oR A el ST 
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Chea ACT St TecaTEHAT Hl SteaisheaTsit aT fe SA 
ST A a Tee fe GK HIS HT i UWS dans 
ford Strat At GEST S| SA MS SA SAT SH Gh UH 
HAH BN Ash at Tes S| 

T-GNAT Det S Sey PeHcrae SST BH STEHT TSA 
UA aA AAT HR ed & SK ANd SAAT AS TAT TT 
@n areft otk aftr area sreafsharant Hr gad | 
ATMS ART HT Tet TST GE etc S| SAK fest 
F STSTERT SAT STATE F STATA: HS At SCT 
TL Slt S | SAN HATS H VAT SAT STH TE S Sit 
SATS, ATShhe SN TAH A USH-SA STII STAT S| 
eT PANTS SA Ae Hl MAS F ASIA eh ATT 

é f& fatter sreprerimatt 4 att srepfeat fea ae 
ure al (Tea 4 Se) | 

Hae & fete faa F HS ATH STCHT- 

Be ted S| He als ToT aa sh fara A ae ST 
STATS HT Uh ATT SAT STATI Set S 

(Fert 5 Gea) | Sach STE TRcaTAHaT et St 

FS SF STEHT FA MS Ua ATA Tg STs | 
STATA & US GH Hl STILT FARK Het 
| GAL HANTS F VS TET a FANT S| 

Uh FAR FH MTA ASS Wee ATTRA Sl FATAL 
Sl ASS SAT STATE TAY Sh SIT GALA STATS | SASHT 
Ades FS SST few S Strep Ray Ae tS GH | a 
feel sft fear H aac tect , SI Sa OR PAE TEST 
Al SET ATA HT AA fee TRAST Te TAT 
TSM | 

afters aret ararat 4 fet Het ch afore as 
ame arf after tar et ord S| te at at sere safes 
ATH UH-CER G CHU HAT S| Cat YSrSP sI 
UROTA STRAT TAS SAT S| TT FATT GAT HCTEST 
& flac tet sraahare Het ote strepreriment & as 
SAL HT TAT AAT S (ATA 5 SA) | STTEHTEP TTA 
afta art arett tat sreasharait at anata cane ft 
pe feat STAT &, Seles SF ARTHAS Hl Sap He 
& fat e Fed Gel Mos sel S| aH’ G fe F aed 
GST Sk Ged oer St areft Tear sr Fa SAAT | 


Sea 3: et ST a aH ROTA ar hex Het fora la @, ga THEA & fore Atel feu ME Sara LAK | 
Uh G RIA & St Met ctl Ale Sa Met cht femal GS ch STAT Pear Ie Me fea SAT At SAT SAT TAT Sh STAT 
ol GH WTS Ted leld HUT H fae GS Sl Hel Ha ed? Gest Fheg SH Sard @ fe ae Tere SA Sal Meth 
fetal Ste H, art fer oes oh tha F eat Star | 

TS FAT SUT SUT Usb Met HT RIA SRL G10 WAT Safelsh Vl? Ta GAC GAM oh fA ATH BS FI, SAAT 
FOAM ATed Met H 10 WAT SAAT HLT AAT SAT SPT | SAT SATA fone Sta fateg OK ET Fee At SaTTht 
CTTCAT PEAK TST TST 

Tora BU G, STATA HI hes Fe fers le S SUT: 

FET | HL SSTH = TET 1 A ROTH & ches FT At = Sed 2 HT ROT Sed 2 G ROMA Seg St at 


mxa=Mxb 


SU As SF UP AN-We AVS Hl AAA S| UH AAA ANT-WeS AVS F AN SH RATA Vel S ahs SI 
TT Safer SPT | SAA ROTH Sh Shes Hl HH KOMAMT Ae He SAY Tea H Ae Sh assem LEAT VET afew aE 
Ode FAT TS A | 

BU THOT G SA AAS Teh @ fer RMA ch ches lt Rafe Wes ch ROTH ch MTT AN Sh RTA Sh STITT I 
Prat putt | te ae stqaTa Aca Safer SPT, RTA BHT chek TT Sh SAAT Vt Asal VP | HS ATA H, ae ae 
STATA WAT SPT fe OAT SAT Sex TTL Sh sta St VET | 

oleh A SHR We SOTA ch Shes ch ANT SAL FA S SAT HH SOIA Act HE Al Heat Fst VET SA sate 
SOOT ATA ae EY are BA | aw SET Teather Tw ST ot Haz, Fah fre SATS fos TT SIN WS BL 
aaa soma oh ag At Prada erat a ce (Parr 4 BS) | Var aaa fare, ge welt 8 fe sor Hh es aT 
Uh FHL LT HLA HT SAT TAF UH-A Vt | GAL oad H, We HL IS Mh I IHL CHAT SET SAL aA HT eee 
Tift | 


al 
© on 
/\ c 


Fao cee ene a ee 


BOTH & aes & fagiat Hl GH & few sa daars) wx feu nw usm setfaca soem At Hee ct : 
http://astro.unl.edu/naap/esp/centerofmass.html AN AN Hh STMT Hl SASHA & few aarti fastest fra 
TRS FAT STAT WAT Te Hl GSH & fore spect S, Sa AAS oh fore gar fein oe feat Sar Uap CaNSATCHA 


difeat ea: https://www.youtube.com/watch?v=rN7uugqLKvol 
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weattera mfafate : fret ft avse saga 
&h hes Hl Ta AMAT SIA @ | SeTSCT AN 
TH, GN Se Hh SSM Hh HSE HT Va ATA 
At HURT Ae | SA TOT Hl Ale-SReT Wat 
fora hact GK AS H Sl Waa Sala] STA 
ret faust & ok A are, stata wel atk qeeafer 
(THe) Fe | Tecate, sit get At gem ot we 
aed TST HE &, Seer fox oft sea xe 
fi Tem ean Te aa 8 | gate a ae ata 
al Tae S feb A AUST Sh FOAM HT Shes TA 
 asidtes St afew! oifthea F dt 1g Steet 
Hl STAM HU SE TAT CATE fe GIL HVSeT 
BOTA Hl hes Hel VT | 


Safer aedfaehar A, STH & Art SA are 
seatorand eft sit sternite: aed SH Nt Vt | 
ATHIPPTE Uh TST TST STAM Stet S FSrae TAT Se 
sta age-ah erctt ore atch 81 war a eH aR A 
card & at sae or Hae a a At aT 
an i ted 8 alee gest Hera & art area 
sare aral oft are, Tecarantion act areca ta 

H Teel AK A Hl Sach CUM G Ga cid z, fara 
HOT Hest GST, ARIST SN Herat set strep eaT 
art ett & (ere ca fe tracer fara ater area Bs 
caaft aft aap STH a Beha 8) |e He carat 
arama Sar 2, wee ae a santa srafchar Hf enftrat 
fret oft streprarim ar efit-eit ores & Ba | 


SAAT Gilet FINI SA OS Ht Steaisharat Ar ferera 
Hea Was Ad S| clgser ewe (ste fee Fart 6 HF Sear 
ST GAT S) Steasharater STPIVE TTT SA AY carat forse 
(cet-2er) fastycn ed €1 

SF Saha AR STH oh Stat A St 
carter frepterat ter ane ect S| Stet St AAT 
TSTMS HT UHH-SUL HOC aS FarCea Vt SAT 

&, dt sah TROT Sas Treft SHIP STAT 
ad, 3k saat SMM are ert rarer Hrs CE BT- 
Sra Tet SET (SST ATHIAP TT At AS) | A AT 
SH FANS HS SVS SHIEH fears Uc SF a 


10 | aig dsz., Afsenattn ega aea | GH, 2016 


Gt HUSel Hh STAM Fl hes 
we 
2 = 
wa 
TSCA Hl SAA = 
2 x 1027 fears 
78 His freatex 


aa Fl SAH = 2 x 1030 fects 


aa Ft fsa = 700,000 fereittiex 


SAR ATHTTSA & faces S at StH? steahert 
Hac S SH Gra frert FS sat sae SMT He 
S| STITT Ht Steahasll HT SAT AH, 
Titel ARIST SA AL F AT qeal Hl SI Te = fem foes 
fee THR S STK Sed crest aravaterat F ferenhert 
eld el 

AAVS Hl CATS Teel 

aa ey arahalla aeafharst & sarfadt serexot ae 
ad S| Fe Ge faa & ada 4 afta us ae 
Teea Ht Hert ot S| sa ala H WAT aad ST we fH 
Sant siferenigt wavs feet farea & US sara versf 
O AS SF AHH e SAN St Sat HS OT SAAT 
S| AS TRAIT FH STAT HAUS BH AT Sly ST 
areafshar set ace | feet ant get area At Step-Step 
Fe TRL Ta Sf ae Vere St Te Hse S| Tet 
fasta cil SITS & Sa TERT Tesh oh aT A fener 
AS Tal Fe Sa SA & few SA Strep TAA 

SA ST Oe aT ST TST forrcAl sat BA Preset 
SaTeTT F FY oft | 

20ef wet Harte faxres frest feacht (Feet 7 ga) 
4, fret eereet & flat streprerime foe cea S Tf 
arid é, sam at Fast Grau sik oie & ara 


HO TUTE Hl | SA steATTA ch ferw, fsachl Tore Vt 
Uh STINT FAC, SHIAT erect (Fert 5 Sea), al 
FT| 

feacht te Sad Ff fer ex Ue StrenrETT At he eT TST 
oh Hel STH Sh HT SH HST SIF Tet TSCA 
Raares & HRT Stet S| salere, Set Fe Peas 
freaven fem fattest sreprerirratt Ht are sar ATRL 

SF FTERE AL ATL STATE PTS Bh Set STAM FT 
orem aa TET | FSaeA A age aT a sracttat 
feu) srererinait & dada nf a seis Se 
FAR Sh Mle feed et STH HT STATA ere 
(aarp fered whagttet sera - Sta fen ATA) | Se 
TA FST ATA SST HS SAAT TOTTI SAAT ST SH 
GET GAM sg Fs SA HET S set aS tt St SA 
aereert Ht tet Galt Sree sat & at ART 
AAT-AM SAAT Sl ASH ITA HL (TAX eat 
4, ae sora fSrae Wepre Var et Ler a, aT aarp fat 
WATTATT SOTA - FART ATA) | SA ATCT H, 
Tae STAM, TARTAR SA S 200 TAT SAAT 
aT | 


fara 7 : Brest feerht Reacarctes H tar gues wf 
arnftcht water fastest & frets ag Sepe Uist at sik 
STAM HTT FSH Sch Hex (Tae Vareh) & TecavaeoT 
sere sft erftrer & | sto chftar & arftrenigr aaa F sett 
peraiaan Seales SH Coes A oreaTTs Al ALE 
apa fener | fsarcht ch afere sito feracor ch fete ae fete 


a: http://www.slac.stanford.edu/pubs/beamline/31/1/31-1- 
maurer.pdf 


STS 4 : STITT Al STH SAT SATE : feet StrenrePTT oh that are sar feraeoT feopet ALES Sta S 
adh are Se repr a SAT ae arrpla Set 8 aa ae fata a srrreviait at sat Bet 
1g StTphcealt sree oe Aha ag 3H HE vara fxw 2 | SAH TATE SH STAR OK SATIRE ATISA aT St TS 


Hoar ae 


ATT (FATA) ATRIA TE : St STRIP TTS PSAEHT SATA Uh ah Sh AA Sl S SA Th S FST 


Glee SI-STa Bla S| 


SATA ATER SAT Sl Gee EAL ca oh feAU SH AISS WL SATE 


https://www.noao.edu/image_gallery/spiral_galaxies.html 

A. AUST (Sletftcenet) ATOMS = SF SATHTAPTE FHA SHR AVSTAN AT Mee Sle eI 
SAT STPITTTIS sh fasts SoSH SATHIP TTS at Cast F fates sa are als are fastvart aet 
Set & ant At te Ht axe feat S| 

Fat RK AVS STITT Al Tea-At TEAK Set ST Pew s : 
https://www.noao.edu/image_gallery/elliptical_galaxies.html 

SHIT STAT FAL TE ATH Sh SATA, SCAT SAT SUS STH shes H tT Tad G Stace Tt 
Bla S| Get fagtey SF Seat Hl aa & few aaah fh arate S| Tet aT SHAFTS Bt Sas St 
aA art qecaranio Grenait a eae write fasten ga Peand oc aga Sf orrareninal & sts ea arch 
arated a aren aaa el a gecreyl fire Pett SI 


ais Gsz.. Gfsenahit <pa aes | GA, 2016 | 11 


. . * . 
fara 5: Fe eat steahter thereto & fora Ta AT 
FAR Ol FATS, ST SATHIAP TSA SAT WaT eee BHT 
SAS TAT 32 HAS THIRT TT AT aL Oe Rear S| SA 
so aed Hyer & at ft area Gla Ge te SF a ST 
ATF S SIN Uh-U ATH Sh ARS Sa ATE 
S| SS ASMA FANT FSH Stren SF seater F, 
Hed UH-aU Hh Asal SF (Meta BI S aa He at) 
SA SARA SF UH-SUL SH RAEI Set FH THT HTT 
ard é | 


Sa F ga farina 3 rier fastest at ast Sess 
Ff Stet fear | Sa SRK Hl Hat set ae G SAAT 
ST Mea AT fos FARR H SAAT WaT siferieen Tare 
ASS AT St eee AT AT STEHT TTSAT Sh AT 
TRATIONS Hea sra He LET AT | ae Pare Vt SA 
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face eared & wera et Peper Ter SPT, BAK aes 
& fevarg set @ tet eM, SOT ae SH ved Ft fer 
ara | gat stave varsl at stat “ST ev’ (Ears Vareh) 
HE AA S| SA AT Ae Sad @ fer Tea ash S The 

a ch Tas, forall aereet AT SATE Fath STH 
Hex Hi satura & prot et se Feet aH afta tect 
| SHA ERT MH ATT Sheath ECAH eT eT 
STOTT AT SHY CTA SX GT S Cea S| AS A 
ferh STAT eReR Hh fre St APL Ae Stet ales Se SA 
weet & ferw atc & fe rites fares 4 Sar 2 


Radi & gaseste Stacie & are G Sie oft Hg VS 
MAT STAT Ae Sf Hl AS Tard & fh Sth Hal Ga SAT 
Sl AS Sth Hex Sh STATES Hl ART SA S AL BU 
SAN Ses ST TST S| TST ANTAL few Te STEHT 
ae oft feared é fe save 4 fees are Greet vere & 
3a orb Hex Ht Aa Fea Saray 2 | satere, gH wa oft 
ates Sd SAM FT ee a a We Hl Fe are 
feat etm fe areas F fate oft arent ats ea 
SSW SF Her Tans ST HSA GeT-AT FSA S | STATA 
ATHPMTE at AS-AS VST WL Aceh Ble-Ble THT 
Aca Al AS S| AA FA SA VHT sea at fears ed S 
aus fears at ea 

al ae Sth Hers aT? wa sae aH Sa Gale HT Tas 
Gat zat 21 GaiteH att st se oa HH AeHet ATS 


faa 6: ae faa a after 
TETAS FESTA S SA WH-GAK A 
order & fet aor F | Ut orisha 
ST ORO ARAL TS SY TAT aT ATT 
erat @ Ser fp set feat F aT ST ART 
BLT AAMT SI ET TSCA eT 
SRO Sal SHIT TS a aret Eta ct 
TTS aet Al IISA SA STeRaRALS Tat 
O frat Fad S| Fas Val STHTAP TTT 
Bt Gas ae Ba feitex Ht aft S 
FS Tal Sle S, TK SAH AST TS STH, 
Ht arch after At fererret eft sb aero 
ae UC stecishat ay sels TST ch ATA 
QA Ue Stet 81 SPIE : Bae Sahat 
CfereaTT | 


aera 5S : Tel Veda aU Te a et A att 
TRAIT Aeaishar & feet aT sh SN Mt 
Ultereer sireprertnat Fr eater at fetaran Tra 
21 Gael F fears ag cede reprisal & us et 
aie Al reat S| sa Se TET at us as fas-ae 
He fern rar 2 Se ge en FF fear ear 2 ae 
ST ATRISPETAT oh U-<EX &h Pshe AT Bh AAT 
oi fafa adh 8 sear te gears ora Rear 
a ah | faat Hea hea Bend é fe faera a vec ft 
STERTPTSH SH SAH TSPTSAT LR Sl Set S| SA 
Ca Tee CTS aC HTH SAL TS TRCATHTT eT oh 
MOT Sta S (HUT HH SALAS Hh Tet AL ihc) | 
ARad Get F ateaifhar Ht TET SAT STEHT TSA 
oh Tare UH-gaR H fares Sra Uh SATAHTAETT 
Uh Sha STA Tet, aT Brent Sta F 
facts a ard €1 aaa cast & ary, wat SH 
Uh Ist AUST STHIRATT & wT F facie et 
Tera | 
Tena & Sra At steafshare, stat fee 
US Ae F ATH Ai S| Sa Wish Hl GS 
Bent aes Hr aa feet Hi set feta! Sat SA 


TaNVS H fast CAAT OL SATSHIREPTISAT a AST 
Hl AAMT Hed S At SA ATHENS sl SAH 
foc & fats ant 4 aad f1 fret stre-fers 
SHS Ae Tech (fST-AT Istet) ot aS VATA 
faxes saves & fata art a saat & ta 
SHS Al CHA HLH Se Uh ATA Sard & als 
FAIS F StreHTAT TSA FY steafshare feos Wea 
afed edt & Sach Up SaTaeThten TST FART ST 
Gh | Tet faateg steppin ht seafharsrt 
ht Siceple Sars ch fea Poe ST ATA AT 
seduret of aed f | Aa ae STATS & fact 
oh ag aha UAE sacise Z| set ta at Bw 


ae sirkadt aren fee sa ated & fee ered a 
Trach @ fer sad card fehl F Sree sik 
al facta a & aa feafaat et aad f sah ae 
FPP A Tach GI FAT MT & | 
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& fe ae Sth Het aM Vl eH S| FS Seas fag ag, #, att et stat ant at feast aret varel at att 
oh MST TS SATS TET HG UH 2 | SIN Te HS S| FS HS NS S, MAS Hly AL NS Hl Tae | TT 
Teas ore Hi rat S alles Pera ST Aas SANT aR «= SAI Te FUCHS SAT HO AML HET SM AHA s 
SAC OAT NT STAT | er HT BAe AT ATCA Al TST SIR He G HH st & fore al ae UH Taco Tare Mt 
aH Ht Sa S| Slob Het At lst Ft Sed S AT TATA BLT TART Tare Se ATT SAT Tea RTOT STATA 
wae an feu &, fark Sata OMT, Cat ae @, STA aA Hh RO SA HAS HH Fe al sa Wes fh 
wel Str | Oe saan SA CARL Se BeatEd S Alles fort GH are sitet a feerg ear 8 waES sea Se 
Ser sfc F eer Sh TU ATT ered ae fae e am Oiftd tel S, saa cet afer S| 


Soh Heth TH UH ara Para @ fh ae Ser, AA 
ait scadta Se suit & gat gers set at anata 


> ~} —~ 
References and useful links 
1. Aninteractive tool that explains and demonstrates the formation 4. The Cosmic Cocktail - Three Parts Dark Matter, by Katherine 
of tides: http://www.pbs.org/wgbh/nova/earth/what-causes-the- Fresse, Princeton University Press, ISBN 978-0691 153353, is a 
tides.html. recent popular science book that describes the fascinating story 


behind the discovery of Dark Matter and the our recent search to 


2. Anonline application that simulates the working principle behind 
understand them. 


the detection of extra-solar planets: http://astro.unl.edu/naap/esp/ 
detection.html. 5. The Crowded Universe, by Alan Boss, Basic Books, ISBN 978- 
0465009367, is a popular science book on extra-solar planets and 


3. Galaxy Collider is an interactive tool that allows you to run toy 
the possibility of finding other Earths. 


models of galaxy merges with different starting conditions: http:// 
viz.adrian.pw/galaxy/. Clicking and dragging on a blank area starts 
this simulation. Understanding how this tool works may require a 
bit of exploring. 


AAS ARTO RA Steaicer faa Va Wren rch Aes F Ue fth fst arttet Aifechh) Tere S | Sach Me aT 
fava ae agen @ fer sister Hex SHIFTS & set Ig GATS OK fee axe fercitd Stat S| St TTT 
> araferd Malte ak adatte wea at afafatrat F Pe aro arrears Sa ted S| TH OR Ses ET sft 
OTT ATA S| SAT HR Bh Ue icaH Sires Sl AA-aHad H Sach fecrerett S| atrarS : Hea Prats 
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mal! A 

CART TE CARAT St TAT Vl TEA AlATVT SAT A TAT UAT BI Ula ae, MAT Sta ST 
GaN A Wale Het ch aU LARA Hl SEAT AN Sl Wala tach teh SH Faget Vrfsrat 
O AR TEMA HiT Teh St AAS Her AT AAMT MST HAA S, BTS Herel AT Het S 
TAT et ch fee FEAATeT Fens ST Mend &, Ba stake Hl Usa H ela Bla &, AT 
Wit cl erst S tena Zl sa | A, ARaar fairs saraat aon sah cata & ate ated 
Sia are Taras steafsharant ct USsaret Hz Vet ZI 


arent al sts Silas At Lat HU 

fea San Sree & Ga A asi FH 

Tea Fed SE S | att fora a 
fet Fe SAT sett 2 fe AT GAT @ SN ET eT 
GMT @, At ae of fee Ss HI GMT As Gea eI 
Ba chs at staat sisal aa Soa ech Vea E | 
cles ale STG Sa A Ah Ta AT? AT I AT AH? AT 


BAA? TT AT SITY STAT & GA Al tt St 
fre TS GIS? Bit Set ATH Sed Tat oft fora I, 
Ta ATT FS He STA fe SF AT VP 


aél ae Sas @ raat aaa 3th freer wfafer 


ald €| Sara HH few, sh Ale Sasi Hl Sa aS 
Gael GA Gand Ste fe Sa GA Teed & (A HET 
TeRSd &) | Alero] Ce Fat Med | SH Te at aer-eK 
off set Gerd | at fet af stot sflas He Tae Va Ut 
8? FAT FISH SA TST A, AT LAAT SA Ge A teh 
abel at Ud &? 

ada F, Up atestesa vet 2 at aft silat 4 are 
BTS Ase S| aed Sat cht SeAT Iheraral SHTSaT 
7 fated ae a cal dea & f ae wart ar at 
ROTH Stel S| SA HS UK Aste Geen Sott aferarat 
BTS Cael Sr Wah fargrrer GAS Sle @, Sit asl 
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Rreror & fere Astral 


1. Hauonsit & fae : sta sag ata foenfiat & are tara oie tees At Sat HE, dt ses 
Seay, Tae Sale fret el cy Hl ae | SAA GS fos Beals fone tst ar care feta, sik ae aft yes fer 
aT SF Std & fer ae tate fee itt (Care) S Fretat sara S| fbx ferenfelat Gye fer aa St STATA 
THT Tae & fer He eat Celt chet seer art Tare cat Fafa ance & - et wena e fer Sas SRT Te 


SH Sl GAH STEHT STS ST! 


2. Sal A TANT sh eae : hy AATeil h Sa HT SU 
Fe fSoct HAT A cla SU | Be APA fart He fe 
fereneft Fare cal ea Fach | fSoait al alt 


STE SAH TAT ATT Shr SATA CHT SAT She | 


fet Sate ral cht feb ge Tictfaer a Se feoe Sst 


pl SA Brat & - foe area Gel Geral Sar ar 
fenet cate ar? 

3. Hath aet TE : as ferenfelat Ht aret t 
af ar fatter ae al ae | S Ale sarge F 


(Sater SAAT SANS Baw Stat S AN Sach HH et 


iS) se 


ld) fra ate Gale Ht Gerd &, Sa TL A Sa Sag HL | SAS Sa aH aft ora cht fH tet at fewest 
Tee At STAT AL SALT TSS, SS feb SAK HIS HUT S, SAH WoT Aral He S, Sth WA Het es, 
afe | ae siearfed at fer o sae a feet stra At are ofsrar at Perr Sach Ted sh SN LI 

4, cafentre xiver : ferenfetat & fenett waret at cert ch fore ae | fae Sa Sea Hae H INF Feet! Te NT 
ad & few ae Ale I Ta eT Ach fee ae Hare feos Ge S stra @, Ske ae We Sa Al rpt Ht eat 
Far peel @ fae SA Sa HET F Sa Ud S (Serax H ferw fires Sk aeat sr SATA HY) | 


STAT HSS Slt S Bie PETAL HTH AL TW Slt S| SA 
TH SH GT HUSA SH Ue GAR FES TS Std S | ae 
aeat sik, anf aeu care #1 yea waa Sa 
ae atten 2 free are ga we we ae taper OH -aR 
O Gare ard | 


Taras ht Vat 


Ole SH Cart Sl TT Hl Se MES a Ut ed fe RE 
BH carat Hl Gad &, Al SANT GA SH ART FL SAT | 
feoett ff ator at, ex Tel, BL the, KAZ, St ASH 
atcac erie ste arerercr # tits cara a 
ay TRS Ter Sra B ar ae ae eT Bla 2 LATA 
ahr ares AMT ob Hes SaTEToT a ch ferw, afore 
BF HS US alent at sal ae SAA sfesa Laat SAT 
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secure stat sflaacant & few ad S| 
Wore Utell cl asta 


Teach Gare St Tat oh & ferw few Te wat 
YOST Mea TAM FS UH AT SL 17a aretTeat 
Fy frat a | aR Sita Stet At fess ater Gat (fareer 
FITARAT) Hl AAR LTS A, AN Sel Sea feb ST 
FTaT Ut ht Seely Uh fasts F he A CET aT Sa at 
ACT Al Stren HX fora at st Seat Rast S 
Ha AT TE F | Alek ATAT TAT Bl A SAT ST Aba AAT 
TAT ST Gea AT, SATE A SA AF STATA eT fe 
aera aren adit At ree & area BC A aretha 
ara Sa Sarat BY Geary aH a Sia & ore AS aT 
Tel A, OK SAT STAM et aT | 


So Fa Gl Tel Ta 1959 Ah Ael AM, Wa USle 
Syeare 4 Vectt aK Us US TAR Al Gears Hl faa 
Arar Cart ATT BMT AL Tet cal Strepita He & ferw 
BSI AAT S| Sl LA Ue St salad H Geel & ant 
aaa F Gare aa & ferw sedurer fenw wird &, se 
TS & AAG SAT AA ATT | :-1995 aah, datftaat 

J Tat AL 1500 ssnfaat Al arerst & Ent Seda 
feu at atet haa Al Gear at ff oft |! ear ae tt 
Od & feb Arar UT a Sire A ot aferett tex ex S 
A Ta Al strand He Beret SP sas Sa ae oft SA 
& feb OY UAT HT SEAT CT FT ShaT TOT ATSTAT SH 
araita ae & feu, afer cae St1 TAS, Be fee 
Tat ft sarahrat a4 art tq Usa Al SHS HA, 
feru ft aed 

Oferta WE HITE (ST tha) Ua BART Ath FT 
SeAATeA ALT S| Alten Tech S srs & ferw, Fa Hts 
al Um faq rare HY Year ar Seent fra Part HAT 
Sed eta | Cer ae & few, ae the TT Tacs F 
SEAMS FA SAAT Z| TEA, ae dit a confines ee 2 
foreach ROT Sf Tapeh Her’ Fer sate B, St a Sharer ier 
pelt ste fead & ates Heil Satta at tS, ST 
TOTS & Sat Ue Alar ater ft sara S| TPT A 
aret Ale (Te fer He RaRT sik fercherat), gt “eel” 
Al BIN SHH etd S, BK PS Hehe Hl Sot cit S TAT 
at Para eat arch Eat ow USAT aA 8, SIR Be ate I 
we a Sora Hel a ae BP 


WA GAT 


ZPICTS TA ALATA Hl ATT HIS Soa H feTT 
Tarn Gehl At sera Gadi 2 | stg SN FA 
TSM H HU, GAR Hl A ST SAT HST TAT 
Tae Gebdt & AAA HT SAT HT ST Sta S| 
WAU SI TE Tarel ch HSS SIF OR, Be AteTI 
SaAT ST Ae ch FETE STI HASTATA (“ATeteh STAT BHT) 
Fl SAAT PLAT S | AS Gl Ale H LIM Al sa fea 
4 ded et Gls chat @ fare feat H Se era & afer 
GSU HT ANT SAT S| HTT At SPS F Fe sar 
lS HS fh SA Uh GN SU Gel GM Hl SAT AL 
CATER SA PHC SA HTS STARK SS Cit S SUT UT 
STAT Gas Ist Stet S| TART & fre, Saray ATT 
At fear A et ated whet Ht “erareae shaiefeaer 


qa & ST ST a | 


Tera Hast & fae HIS Al Adela Stal & HIS SSA 
waten vet | sa Hepfeat car ara Sat Fara erate et 
Yee Ft tre art vet ze fa alee Hed z, sik 
fad o fore Sed ae Hts at Hla & fre eT Set 
CRE Gata that # aa Pe ae eats ART aT 
TaTetah) feral Tet cal Heal thepene Hla S| SAAT 
HS Toft sre Prepre aAt ea S AT eHAT act S| 
Cat wa Fae, Aectonr Shara, SA Tears F US 
Tare fret eet S ST Arar Get At aes Tefal 
thelas Al Tenet Sled S| SA TT GA TT SaTeH Sa 
Brent Sree Ft aie fret arer Hr UA Ft stra | 
SSH BIg S| BIN A Sea faafacht tte F he se Sf BIN 
THSt Hl AS SA Td EI 

Wat B THAT 

Ghelt sta Sfrereat oh ferw, Sit arr ret wend, sey eTaSHT 
HFT Oh Seed HM Sta S| fenett ote car ERAT 
HM Bla 8? AAT ARK He A, TS Ue Hlet aT Gar 
SATUS Gh SHAT He STAT S, AT AT At Tel HT TAT e 
aT Set Shae SAT Sa S | fe S TT Mt ewe, FAfere 
aed 6 te statet aT feenii Hel aTet UH Tare Tet 
HUSH SAT TAT SU S Sil SAH aHT Sl THAT TEA 
Bend S AT See foaphtia Heh Se TA S| Ue fatet 
Gare Sl Wah STA SaTRTT Va Tet F TAT Stat &, Vat 
SET, TATA SAR STA AASRT (Wee Me at Ahh) | Stet 
Se Beat aT Gast send S cat fara STA Aha 
HT STH CATS HATA @, TS MPLA AHH CAAT 
& sngehfortarade warerai & fees @ der ear 213 
dhe sigetferatarate atch let aa en starsat 
& few eine at setiel Sta | 


Ute Sta MAST G Spey & fere St Wa Sty aa 
SRI RX Ged &, Fe Hae & few Fac FT eI 
ifs Sash OTe Stars Preprery HT ably ATE Ae STAT, 
SAA F TART & SRI Hae & fee THR S| Set 
geet Sa Prat Hz a saat eafe art @, at peo we 
tet go wre sealer aa Eat dal Set sheet 
srercet aA srrenfida ane 8 | Serecor Ss fore sa fir 
al afrpdte (gsiifteras sant) aw wach ch otet apt 
Wlal @, dl de Te Wa He CARA Sa F Sleat 2 at 
Up tS Tae Hl Strela Hed S ST saeftart sar Geshe 
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TWeratace ureter tearcbt 


fered fare ae Sta Tatar & dale ae & few 
TERT FI SEAT HU S, Sa FAVA H SEAT 
a certs ufthatakhy wed 21 carta 
urftterfccht stadia AAT aa e | SA Bos SAT 
Sede BAS Geet safcat F 1960 & exe F erat 
TAT I, Sette Gael al Aleat S sa ara AT 
SAR ta & fer Sflaeat & En Gare He & few 
THAT FT STANT FRAT ST AAT e | few TATA 
uifthtafeer darian fered oft sflareg ar steaet 
al Uhd @, salaw sah Mears F rata 

Hl PTT Bl Teel, Gel Ah fer Fafa 

off, after St Gena S| Weed foe et farsa a att 
Tara oniteerfter Sarttcat Sar Arse STAT 

@, oa sah a 8  Pafed @ — tara SK 
onieheerftehttasta | Statd:, Tae onieeerfeten 
aarftent at fecraredt sae Stet S few fer Carat 
‘fai: site Ome Soa orien at BA Al STANT feat Sa @, SS Tara fees TER 
TE ee ete cecneontwuneete: || frail a star ait sre at 8 carats 
CC-BY. uiittatde dati saa & feu Taras Sz 
Shafer, sat F steer Tees Sta aerzs Sra 
21 Cfepar Garaht ara @ fe care orien 
Satitent F orp GAR & Me Cea SAT TET 
wet 2 | eT argeht Sat & Stare H feeraett 
2? SM AUTH Heit Hl STAT SPST CAT S? AT 
are aelt sa ae Gre @ fee Te sat ater, 
ar ait a acter fafa aed &? aT eat eH rad & 
@, a sg oft wae Terai oiitRafter aah a 
ard eI 


Slat Sl Fa Ash S Te SAAT Bie S SAH WT A 
Pra) ob fee Hea cht SPA PLAT e | SL FA ALS 
ashe aan sft stat Asta Ble st os F aaAA St 
ATT | 


PERT WT : Ho al Ahan wars Sta F 
afe ae aft feet et Hl ae Sea & fers Gare 

7 fe ae VHT e A ae, a Hat Ge St ah ea Hl GasTe 

fart 2 : a74 free at Hee A rel Bs atere HST , hers a Bs 
: e at aaa oft stat crerafacr sfesat cpr sedarer fara 
| ATE Weal & BT A SAT H Varled Sl We AT 
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gb SIS GING Ra UAE) 
Dsibgieciat ch Yat stg4 awe ed eI 


faa 3 : Uh Bler Wah ar Her ssfifegras aeffad S arash can & sara St ae aeshtet ada at sania eet & few wera 


hal Hl SATA HAT Vl 


Al GehSd &, St FAT AT SS Geral Al Cale & SRT 
Tedd € | Taal Hl Teas & fete ward ate 
SET A ar wat She ob ET F feasts Teta Vt S Sit 
omer wecid €, ait st IRR a ae aT 8 atte fi 
pera 3 area & eet afta a reer aE 


Sleties aatt sfraeat & oe ArH, Bik Bet dep fee 
afta oft rat ater, Ted, ler S cent TST TH, 
aft sian $a Wee ch TT oh SECHTeT HL STI 
Tat CAAT Hl TahSet S| fre (fereft Gay & ater 
Ht Hert UH Var alert HE ATA Sea BS TTA 
& fer fore ate We sa feaced ot sedaiel Gale & few 
arte S| aterehh atattenr at At Praret Parett toe areca 
Taig & Hare oor afta ea S| ada HF, wa ech 
an frei & onset oer ofa aepret ASE SF act 
aha Fargas rT USaTe Sle O | Ces eT Hel STI 
ba TS Ura & fee fref tar dkar care wat ect 8? 
arede H, fereif crepe Hy, aera aH wae feat 
feu, “fre ate 21 ae chars heh fea are 
Sebel TAR & ART SIA S| Ae Ta SATA ST 
chan sel Star, cient Fe AAT ch UH fagty we, 


at dada (gifs frerer ale fara) Hecttar z, 
S FT Sal SA Sea ATTA Gl Gens A BATH Star 
1 Sat Ae ME Heather G Is Sez, Tt Te SAK 
fart at ‘char cheat eat Um Seba Hera S| feeTaeT 
ald Fe @ fe, arases ar set Gee ar hearer afstat F 
aaa oh ofa tet ofatsnan set axe |° SAT Aer 
@ fer vett fire art fenett theca ar Caer Se TAT ET 
Ged & | FAT Sa Tet HT Hs cA @ fe eT fla 
Sproat Fl Tans Ure & arf Gefl War set He Ta? 
HS AM UAT AM @, SK Src fra A SHI 
AEST SA UPSET SS Tt ref apr heared Sesh TNT 
fore Fran é | 


frei Sach Get ser Het Vt S| aah Heat HT ate, Se 
ats ett S| serch ofear celtet Her TST Bh ERT GT 
feru Sra &, Sit fee STA Fer Ae S Sa ST HT 
aret fast a Fenret ec S Stet & ex Ae Get wT A 
ST Gad S| SA MS, SA Het H Tea 4G, fief S ster 
aos fag otal & a aH thet sd S| 2001 F eqeraadt 
Ud art ora fee et BIS aT SHraty, STA Tes NT 
ik tentea, al fire facing 1g (ST a hart THT Tart 
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faa 4: fre ht pe fret, cereal, SAAT, HR Aa, 
Ferctt cert Barrett cat Wen Gas - SAH S aly At aferat ch fore 
aha Tet Stef! source: Ryan Bushby (H at English Wikipedia). 
Wikimedia Commons, CC-BY. URL: https://commons.wikimedia.org/ 


wiki/File:Arrangement_of_jalape%C3%B1o0,_banana,_cayenne,_chili,_ 
and_habanero_peppers.jpg. 


J WaT SEH Sa Tet Tet TEST ela AM), a Sah repre 
me Sst Hephta set Std S (Sata Theat a WI A Vt ST 
Ure 2) | See feat, ster afer cat feref faery ag, ct 
ats sfaa a1 a ord F | sah tera, vett fat a 
ferent tel Stet 1 gt SaTeht HT Ae aM fen hear 
Ce agsit (Cara) Ht ferent Het apr Perel apr ata 
Sl HA S SH Sas Stet Ht aT HL Ad S, Safer VA TY 
(Taft) St seach ctstt at herd 8, a sae ferent set 
ete” 

caret + ate Hore fer ETAT USAT ah SATA, 
Seas US eh Sta sratest SRST - aT ATA 
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oh Uh tthe - ah ft fearapiSa eA AT Sit Seb est 

Hl AN Stata aT | fafelat & ak Hae Get Saat e 
fer Sat Gen Sfaropait at AE sped ch oT Stet B, SIR 
caret + ora feb Sach Bett H Atse shea he Src 
oftat Ft ga whe Tory S eM Hea VI serfere fir 
At chet art are gat hel & tact Stat FAT aS SK 
Ble GA S Lal Hee z | 

sepia wat AT 

vapid Ft Taras AIST SAK IT Se Hise @, clea 
BA SG ING Tet HH Gd & fH SAR sa Get 
Seared aa Sit he Gar|e aed f | Sach storfarep 
alate al GAS S BHF act SAN arelt wrferat 
ant F after aaa 8 Hee fret ward 2, safe ae dae 
OY SAN Seed SAM AT ah ft SATIN FT 
THA S| 2015 Hl alelet Wee Gach wT faferra 
at. heater, arte site wed ag at ta cae At 
dia pra few Pen an, sil igegat] aay weiter 

& asia art tar At SA aredt Starhat eet Saae 
SUS S| A CATT AlN] SAN TAT Sh BT HEAT: TAA 
fraropsit (TERIOR) SA Sas MAST cht ferepht sey 
& fere fiftia fae at aret srepfeee Beare eld S| SA 
STATA cht AA, SF Atslet TEAK ferstarsat + shart 
Sl STAR HL Hl UH Aa ater Galst fora | 

Tet ae Set SAT SHEAR Feet Her At TTS, AT 
feet cetet ST ST Cares HY, at A Sarg aac = feb 
ATG Uh a & few se sagas Tara ATT FT 
ATS TAHT SF SHAT FL TSS, SN SS AA HET HT 
GAT AL BURT HUT SH SF SAT TSH GAT TS | 


wns OQ o— e004 
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QT AC START & Ach UST Hh OAT serlsh H SS Sel Ses SANT GF Sach ATT oh GA G Hs AT | Sf steHAT Area 
off fee sepfer & aise fetta stterey fare ate Saat Geka HATS Tet SAK TH aa A GH Slt | Ma A ahretst A Carsales 
OT HEAT PAT | Tet ST Safes aS FS Gach aR Te HUA HT HAT HU A het Sel Ts Seas Se fe Sas are Pat 
Ue ost fenett sta sila oh rarer cl Tad ht Gea Ah, dts Ceara oTieearerchl oh sit Strenha Se lt stot sara 
& feattet 4 edies Sik SH ag | SrsteHet SF AI HS BAR Bet ft farce stafafereran Ht crass ab eertrssl Al MAST TL 
HUA AM PKA AL Tel S| ATaTE : Aes fast 
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“HF eae Uh ARG AT Se LMT (Aer) ea Ft 
HOU Hed Ht HIRT Hl SAK Fe Tass Hi HiT Ht 
feb Fe SA HAT PTA SPT |” STA ATH (ARTS TAT 
Uiferat dearest & sarfaenice) 


a amg fret & fred S at aT Hed @? ale 

aT Veet AK Het Te S at STG fate Yas 

SHI BTaTST HUA S AT SAS VT Pret 
@| afe sara feet faa S far eS A Sag SAF BIN 
SOA HEU &, AT Met TAR SASH AAT AKT 
@| Cfaa Ta ET Sle 2 Ae Fe Sls UT Sake BI a 
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SAT TAS AMT HLT AT AAS VAT ASAT AKT V? SAAT 
SETTEAT ae @ fe Ta ST SAA! ASST a HT 
SIRT aed &, Bik Ho oieafeat A sea as At Get 
1 Ban Shas & ofahes & ferareery set S TPT 
arg ald & - faa, ohansm, o att fateh re Ba aT 
Ad & Al SAAT Sd S| fea AT STAT Tae fh 
STAT I ot EMT hw get Tee sh alent a seth 
SIN Saag are ALAR Seaishare HLT Lea 2 
ST US Vad & fe Fe VAT “Hal, Het SIN A?” BLATT 
2 3a Ge & few, alee Sa Ueht Hw srafsharait 
Th Uh ASK Sled @, BN sah few sa Safari 


A SSR SALT A AT SPT A ATA HTH 
ROTATE Bich &! 

Gag HF, SepTs oh Uslt We area Sh ICT Aer Vt | 
Ale SETH Fer HLT Set STAT ATA AMS AA SA 
Seahast HR Aly eH SATS SAT, AT ST AEMTAAT 
@ fer Sere Riles Sta HIMMITST AE ; STEHT 
Se HT SAA | fone At ster eitenhhres Peer At 
WS, SAH Ht Uh SCH (EH Wed Sete THA 
Fl ARR) Sle, Uap ATRTAT (GANT BK) Bret HS FE 
UTA HE TEAM ASAT &, SN shy AAs (Ble 
food area HT octet Get at HIATT) | 


FRAT Wah STAT TAH HAST SAT S Mt eet 
UH HTH At Hie SIA V! STAAL AL ATA Uh 
Maia BT act sh Ale Ue eal SAL SAT SAT 

Bla S, AN ae Sharer feet Ge SHiferat sry AT 
Asa & Alex seo Sra Thea | 


WRT CHT TAT 

Ae HS East ¢ fer H Sargent aferS SANT Hert 
TAH, HALT ATA, S PLATS | STAT SAT ATCT 
apg fafa Sear oh Sate St Gand @, Cif ae erat 
FS 80 wfc cen fore arate Teel HT Std z 
SE USNATAT HET | 


TCT SY SETH eA SCT a VAT TET eI 
SHRI FaIEH OateHat Hl ATet A Vt AK SSAA 
Bla &, Tales Teal Hl AS MT A 6 S 12 IR Th 
€ GHA eI 


USAR FA SIA V? TS UH TSA SleT AAC Sta 
&, TeTa F SoA ler fh SF act UH Ted MH 
Asean et Sar ST Gehl @, fra sclaeit 
TISHA Hed & | SAH Teds TAT act 30 
aaMftex aT 0.000003 fareftttex (ai fer we TS 
STAT Fh ALA Uh STS MT H ATA Bet e!) Sra 


| UH A USA FS HS UH Heer I WE 
Uh MAK ACA Pet S| , Tel UH HeaTTe St 
are Ace faa Sit @, Set TEA (fH Sts GA 
STA OT AAR he) Tag erst Fel Veit - Fs TeA- 
ah Mist Se aTet HT Papel Be Seat a SH tad S (A 
Mist Hr are Tae alles a SAN Hert H Ue Hea 
apftrept frre &) | TAT 115 SAT-SACTT SBT 
USTATR TC Se S SAA St ATCA Sta Std S| 
ST ATT aga a Tec, F aT es fH arg sara G 
PM Gd HT SAAR HL TS S| Ale SAAT Meet WH TS 
(CSTE) Bh STAT TNT Vt, SA SAH SATAN HT ATT 


fat 1: UsHARRG Fed HS Hester & Sar feaat z, 
fara sa wai At arena wet & fare et fas ora 
fearan Tar al Source: Wikimedia Commons. URL: https://upload. 


wikimedia.org/wikipedia/commons/e/ef/Rhinovirus.PNG. GNU Free 
Documentation License. 


ae tits Stet set Stet at fae aT Fh SA STATE SH 
USAT FA Hed S? SATs H Mes USAT? (SAAT 
SEIN Us-AVST VIA @) ST Bret Blew AST | ATH’ Slat 
&, Tel LSAT SA AA Hl Gas Sta S| feet hea 
ad @! Alea, HAS HH Fe Sgt Sach ATH HI TS 
Tat F Saal Hea SMM | 


Slee THA Val HLF ATA ARLE St GATE 


faeaifirat at et conf Hea 2 | 
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SATU et SAT, WAT SS SAAT SANT ATA SA AT 
Slat eS fos Te THAT BL Safe, TTS TS ST Vt AT Ta, 
FS Sl A Fa, Fos St ar MA, ait oe Sach Shes F st 
a ae SHE HUA S| SAH a fepecnt sal sect ee 
ATH, Tet H TIT SA sa SIN SUNT HE AK At ATS 
wel @, Tet TH fer Heltah Cer Fee Sta @ fe et 
SHAT oh Sa SAT S Sera TM aT! cies AT SA 
THTAT SAM St THT S Sa AMT Sc, Tat At Stet SA 
aarsat & ferw fone Fafercacn & ore set ae Sta, aT 
feck srt artt-aet Sor Se UL FART BST HIST Vt ci 
8? 

SRT HT STE BATTS BA oh GET FH She STAT VP 


afe ara (at sa faa at aa ch Maa) THT 
G tifea &, dt Sind a Giad aaa set ash Ste 
Fe Hl Sth ct SAN SG SA Hl ATS SA TTT 
Qt ct, Afen Sag aR Al herd S Uh A | 


fa? ; feininciea or A abe rea 
STF TR AM are Ga & rT HI Wala SHAT 


g C al Source: James Gathany - CDC Public Health Image library 
ID 11162. Wikimedia Commons. URL: https://en.wikipedia. 
org/wiki/Sneeze#/media/File:Sneeze.JPG.Image in Public 
Domain 
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FS TRS HAT AM SAT Teh MSAK SAT eHT Usaha 
FL THA S Ts BATT feral US sateh sh Asalehl METS A 
St St det G at Sara S Hise Vt | ale SH set SHR 
BAS AAT Tet & A SA Sa “APTS GSS SEIT’ 
HET | Tet UH STAR Satta feet aed st war S (Ta 
fe canst a eftsa, rare, ot At atact aT HIS) 
tS SAK AGT TH & SRG BIS Aa S | THT 
& area feet aapltd aeq We 4-5 Gud am Sifert eet 
TS Gard & (ANAT AAT SATET VST Sle @, J Saat St 
TUT MAY aah Sifea TE Gahe B) | AT SUH AS A 
UF ae alg Ere SateH feral Sen S aaplta each 
@ are fc, aT aaa S Sawer fenett Acs cal Ha 
ae At ATH AT He Sl SAT e, cl TALE Se Saleh 
seil-thitee (STs Tet oS St sik Ht Gach se 
Sl Aree AL He Hl SiS M) H VAT HL AAT S| HS 
AMSA A, ST tat St SETH Hl Gens Ged @, Sat Se 
SHR ig Cah STS Asal WAT AT Giehar S - Tel 
FE Si-Set Sat WT H ITAL SAAT S SAN Sa F 
ARAT TSM S (TSA PS Set Tee SH ATK SH ATA S 
frat ten fessepra Sar A Acar @), Se fax Stem sarah 
Ah HUSa SA S| SA Uae GHAT Hed z | 

aH alt sad & fee wa fre Sal Hl Al ATA ST 
TWAT S Hi Cad & Fe SAK Hest TH UH Grae 
aol & site aga 8 fae are seit Hed S| sea aT 
aeft ak aT Bld & - aH at Gract sre, dfiea, 
tenet TAT ste TS | aT AeA At Ot tach aes Ae War 
H opaftert fat wept ob BIMTOpSAY Sat Vet | 
Be 8 wae Tet Al Vea Wetter HITS (Ft 
IM SH Was Wet H caer SIAL Us UAT Sash 
FATT S SH MA Hh SKA SAT BI SArrahe AAT SH 
Gish TEA @) S AE H SATAN BS FA eld S| SAA A 
Wea PITA (CAT ATet) HIATT AL Acts Ue feast 
HY ld S, St acetal) Heed @, SR fA 
SATS aH oft eter S, Sta fer srrgeteea] gar werSiet 
feared | stat et arace fenet cacy cater Ft ates deh 
TSTA 8, TS AGA PET HTT MS HC SAT S | TATA 
At sett Gas WK ASt Sa SIRT At Ar| HL A, ATH 
Hl Shr A feat HIMTOTSAT ch Faced cht Tense 
few, SARE SA Tat Al STG SAT (STA-AD) Ft RE 
FECA ALA S| AS TET HS IAT es Ma few St 


faa 3 : araact Ft eter ose fetechh Hater 


oe Source: Blausen.com staff. “Blausen gallery 
2014" Wikiversity Journal of Medicine. DOI:10.15347/wjm/2014.010. 
ISSN 20018762. URL: https://en.wikipedia.org/wiki/File:Blausen_0750_ 
Pseudostratified CiliatedColumnar.png. CC-BY. 


cit fers oF ater frend &, ferara gah fe avacat 
FET TATA STAT S BAT FRR HUMTOT CHT TTT TET 
Blea! 


UeaTEn Ts SAN ATT AT HT TRL Te Pat Hes 
OTe 4 RTA IMTS H  fenet We S Ae STAT 
Fateh Sat @, aT Fe Uh FS IAAT AT TA SALAT 

Sl AS HIM at Ala H Wah Se LAT S SINK Sa a 
RTO] a tax ate arrqatiferen ATA cat ssa 
Al HS STAM S| el We ae aI SH fetaray e fh 
Bleach AS Ser UHH HoT G HT Ger Sar S, WAS 
FST SAAT Areas At SA S | AS PIM BHI HAT CHL 
Sa FS TH Sas fe TS TAT SR... Se LRTI 
I fea S| SA WA Hl AHS TA SH NTT, FANT 
ASA FMT SH ICT ALL, Al cat Ae 


frerex HIM AT tS OK (SA Het -spaht HIATT 
35 sftare ofty apf bef acaar ert 3 Ht fact are 
TaTat AT SUS BHT THs TS Act | 


SAM & fers SIT Sal SIN FTA HT SAAT LAT 
1 HL, FG AH AAT, A HIRT] HT HH 
TSK SAS Uh HEAT TS TA ST STILT TAATAT B 
fret ae TS SUE Tech S | SA WH CRT AT SRR ST 
a ad @| SIN Fe UN TH ae & Kas St Sal aT 
rarer sat et fone sie St RT St STAT s | 


SA AAT Teh ASA HIM] Bh UL HAT TATA ST 
Send S| Ta Te Pe aaa Sash Asta SHIRT sl 
AMISH TR AT ad & AN sa Ufhat F Sa AK Stead 
&, feed ast S Sach Tete SITES We SAT AK a 
3, A Ba ae SoH HI oT Tad S| ae HS CAT AS 
Te fer BIS Stsrrall STIS Ee H UPLATE BHT AST SM SAT 
FLAT US Ta TH fe STI a AAT chr RH Slaw A 
al Ae | SAT SETH &h TES ST TA ST HAHA 
al SA Aa SAH Gehd & fh Uh ARK 5-8 Tet H 
ATT A ATR Aer AL AeA S| 


are Safer sg a te & fe Usstarae fees ae 
Slt S, SCS fea ATS SAN MK Sh HIM I SAT 
AGS AN Fe AK Slee &, A At ATH Hae AS 
fal @ fe “STA Sa Ae BA Het fe ae als faary ST 
Faas Harel set 87” gee At Saray Heal ara 
@ fm fre ase Fae eat are At Gach sore & att 
PIMOS cl AATH ASl HK aT SIN gat Miswat HSA aT 
Ael AR STATA? 

thr ofactelt afaterat 


aft Get tet ART ST SMTA SlaT S| Isat SAK 
SSA, SA MAK Hh SNe TAHT HT SING ae TTT 
aftrares Aitsra! Wet gosta ¢ fos F srrrept afar 
wfepanctt Stetee areryy’, Bret Heres, Heat at 
BMT’ ait att wkaues 2 pier a ceo 
amt ser  aeitent we agar ait areas aor aU 
Fata & drag Fal S ves fat S area 
anit diet fee da Gr fereeny) & atari 
aH Feat | 

SANT eel ote Aa et St AST Hlerysat B Sat 
TEN FLAT f Sl SA Slaa BH RX AT SA IA H TT 
HeashAl AC TE S| SA Mica a Hh IMVSA st 
saaren sant eefeat & ofa, Se ace ret fees 
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Taal ated, at Ty ste sparen arash At 
RES STAY, HT SHAT KI SU US HU S AT 
Tae Hl TST Hed S | TATA STATA, Stet feb 
SA ATT SBT ST, SAN Aer ST VET AT ETCH, 
safe, Sak SeUar.U, & fae Fife Vth z, fara 
BA ATT Ara AIaT BUTE SHAS S| SAA BCT, 
TSAR Hl STATS ATHY SAL... BT 
Hach 8 ot eat eee tae} Seay, Seah 
aftrepre ferret 2 


SEM Stet S fara Seer ASST HET SAT S| Nl TL HS 
CoH ACA Hed S | FA HUNTS H fat Tew ch aah 


ep aBrETTO SHY a Pfr awe AY arm ett BL Se MAT, 


Uesteagee (St Siac & aes Slt S SR Ga 
SHH Cel TT Sct @), feorewrargee (Et tat St FIAT), 
(sit Bantast can Sfefeen Brees sar Yar aed @), 

a aet site asst F et Pic Ste S| Bet aS a TH 
ATTA a I ferret sit A Tear S| SeferentsT 
ATeaTSee, TAthee, Sal Hee, St et deat st 
Ot GAH St a Ted & IN Pete STATIN At 
AAT A AL MH east STA for SHU LEM S| 
HO HATA SANT CIT SK aH Al Gractt sre 
Hl ee fafecal, gare (ATS Ach) SK Atay 
aa rea ora 8 ike get rae 9 srfire afer wei 
Huftafda a ona S Bre See der wed Bl ged 
SM, ST AMTASEH ThA SK Hest SH BIT A asc 


ga start F ea sit ret faaferar frera at serra 
(Rare SIs F es Hed B) Yar Hed z, Sa 
FRE & SM AR Stet WE ANT ST ART cS 
SAE Ste S| SSH A STATA OK Tet SAR ATH 
F Slt Sieh GUT St SANT RNA HIST 
Hh ANU Edt S St ARS & ENT AN SH We eld z, 
St rach SRO A HTS Aer SI GT ae et 
aTedt S| 
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2, 3 after oaae Baths Hires A oftatia Vt 
ae | 

HEMT ATS eile | TT THT HT TA Tectt GK 
SAR ae A TA LAT S SAN ATH Al RTT 
PMS WK SAA HLA B, at erat ar Bra Be 
TRTTO, BTESTCRTEA ATE Se TARA a BISA BH TT 
arerran a fore yaar cea Bare ae are af arta 
At ree ra are @ Ged gu se ore Tea Tae 
Fel Fe WT AIS AT Stet &, Se ee ATgrtaHTgAT at 
Sear PIMOS SST APTS He SE Ses SAT FH 
TTS Kt St S| Ga 4 Hse Setter ast S aera 
Teel SH ATES HL Usa S| SS Tae SAT 
HM Th WEA S, dt a CHa UAT Hea Hed 

@ AN ASIG Teal Hl Te SH PTT UH ST TST 
THAR TARA GlSd S| Ts Sar Vt S star fer ferett 
TST H GASH Sat SH GAT Sta S| Aa Ale UeHaA 
GOT STATS Hi ATA SIT Teas feta STAT @, BIN 
o dst 8 Hee & fae Sa He Art S| Sad SL STS 
oh OTe Tearent ot fata AMT At Hae ae Gendt S Fe 
oped &, Oe ATS St a ast Uett aret Gere war F ther 
& Mie THIGHS HL Act TAX TST AK SAT TVS 
aet ogaan area shifera oa iit at de a 


Satter ERT Ue st carats Geb Pera A Ase 
Sfeteer sprerorstt ae Aaprastt are TET fee sd z | 
FBIM Aechred Aiseea ST SA S SAL SATSHHTEHTRAT 
Uh BAe HET YS A Ad S| Fat hater fepet Asta 
SIMU ch ATER Fea Tet fepett arace ar FHT cid 
2 (qa ®) ates ao daft ata stesit 
aor oft ever sa 2 | Srramnorenrfat ar ar ST arett 
ae vipa aa are H otrerscifeer Head 2 | 
CHAT Ae TTA AT SLA HITT HT FTA Fea 
ST @, at sa fasts Aferat 4, fas gaa Hed S 
Haar ferar aT S| ae Sar ets SS fos SAT GAT 
BST Alors SATE AeA MS Ye F GAA Sa S | SH Tet 
3a fecraeg Sard S Fe S TAT TT aa At arte | 
Taptthst sik States srerey stot ferfecrat At arett 
ATS TL HVS SH MS TAA FH TAT WT SHS SA 
ARR Hl AL STA S SI FS TET SAT TANT” | 


anaes ar da “erate 


fer 4 : daretatsttre cht ofspar, fares tegen Saretaistew xea sreroy fererfsra Stone raft Vt ora S ferret oe Foe ST 
Tet AT AT HIM SCI VT STA Si 


fet aus fore eu a Aanlthst He Me AT ATA aed ST 
FHA HS AT TH TET Ad S SAN Ted A SASH BETS 
fereprargel (Ef Hreey qe St PLATT) S Sta z | 
femprarge Hsntthst a Sistem Frey Hl Ads HK SA 
BUST (ATA Gh HUH) ST Sa S| Sh aa St HrgopSAy 
Hl AAS TE UH AT Sle S SH SA AACE SHUT Ht Shea 
aft Gea Gand S AN SAS TI GAT Ge S Ta SF 
Foplthst BIRO Sl Ars HK CH ST | AS FAT Vt V a fee 
ay fret af F STE Si et fenet otstastt apt eee | 
SAT Se SATAY G Ta Teh Aa Tal He Sta TH fh 
fepeft ate fa ob ERT SAS STEHT Tia Nl PLAT 
STAT | 


CoH Get SA MA Sh ATRL eT (ATA HITT) 
Sle S | SAH SATE HE Shera ae fersTfstt Std Tet 
Hl, A Tas Tee Sh ITY] WT ATLTT TH 


5 es es faa 5: fasta wa um Sfefew Gar Ft 
: a erat ea 2 i FECT fe S ie i I Insti ee . ae URL 
ource: National Institutes of Healt! , Wikimedia Commons. : 
qi % os as qi al aed https://upload.wikimedia.org/wikipedia/commons/f/fa/Dendritic_cell_ 
2 anit Mm oe a ofqeyy] A ate ue os revealed.jpg. Image in Public Domain. 
| eareraistes fata ca ch feat 
Wh HITOT SH al PH AX awd S| 
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THAT Shad BIS ATR S TACIT FLAT (aU ST 
oe St HM As Vl At S AN Aas F Se aA 
aH tae aed Fae id & (Sta Se fenett aikaa I 
TRI TST LS ST) | fea Tact St get ast S generat 
Brat wat “atseer A Arey Gar aT Tg S| Fa 
aaa & fa, Heo AUT feos ST UH LAH Set Hl 
feaelent S Ax Act Ht GET Sc S| PH ae Lets HUT 
SH WT Hl ATS LAAT , SN A ae US Tere Hl Het 
oft feet cb ore ot eerent Gea cla 2 | Ale ae Lats 
SA SA Sch Achet SAT TAT, AA S Teach A 
ferepeat hl Ga Al ae area ot et te, Tt he, 
Fed HS SF aT scarica ashe St Hreropsat at Ape 
oe St ele | AF ahowea A Ary] Mt se eT Hs Vet 
BOT SH oh SAE Bl SU F Hee Het SI Fast 
a are aft Ghach re Ht Wray Ft sik Ha aA z, 


| = SS SS sci dak Sarna Sa Fa a Sa fee 
es islahob ee on | Preptett e | fer, gah Tec fe I res al gt areesit 
cOMPESSR/ESTASOTSON Sdee7ese bipg CCBENGND, 3 ate argo ery a AteaT Peh, of aE a eh 
sr att prepara aferaet (fatet garel) pec 
HA FAT Sta S? 
(ATTA TT &h SHAT ch SR Fea eft 
Feast Al aaa arieath) 


CCIE 
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| faa 8: Uh saith ar 3-S1 fasting | 


Source: Blausen.com staff. “Blausen gallery 2014” Wikiversity 
Journal of Medicine. DOI:10.15347/wjm/2014.010. ISSN 20018762. 
URL: https://upload.wikimedia.org/wikipedia/commons/5/5d/ 
Blausen_0077_Basophil.png. 

CC-BY-NC-ND. 


Fret UHRA CART F SHAT HLH See A STA z | 
FS PIR STS TTA Hl TST SF SAN thet F 
Uh eal & AN SF ALS SF SH MAF SAAT HL Sa 
Bl eifee SS HTT MT Sow ha HUTIOT SA HT ATE 
- et aT HIMTV], erferesH - fore) Hed S| He alos 
A ante afspe sft ArETOPSAY cat US Bt] Aer ae 


HS ators FAA St HIM] STAT STAHL 
age 8 aaa At ache sarat wad & SNS 
aed Ga ah Siiferd te Gad S| Te AK Sat 
aeét aaa SR A Vag HUT &, at sa Arearea S 
SAA Sa Vea F Hee fired 2, sie gah vet 
fe arace al stare ter act ar staax fet, a sat 
Tea A Sted SS St aM at HiT “ATaareT 
aret at sit ot Higney Hectic S, SS SA MK 
al aaa & fae est GH ah Ueelt araraT 
War etd eI 


Wee td &, fad wcrarets (or afaren) Hed e 
ak SH feardt off fears @ TS ATT A ee aT Ge S 
ot oe Fifties oe Ft aerre eld S1 warts ea 
IK A Aes GH Uh A US Send & ST fet Sat aa 
oh Ae Fl Vest F Aes HX ed Z, Sa ate a fay 

Ff oft ead tart cae F | Ue a FR SteaTS Fl aA 
At Sg Al Arahat We hte Vt 1g etch S BAK SA UH GE 
HE A SEAT fet Ha zs, Scie SA I Tg a MS 
PUA ST eld &, St SA Sl Sart Sa sas sar 
Site fee S aftr ory oh fore apes ere at SRA Vth 
al 


CONSULT YOUR PHYSICIAN 


TOWN OF HEMPSTEAD 
WOH. RUNCIE MO. HEALTH OFFICER 


| favo : Aten ener eee, Ue eG ah Ht 
SS ATE SRT | BTS Ferfencerae At Mes | ATTY 
al “ara fafeaceen At Gere cH” & fore wicarfet BT 
ale Weer | 


Source: Federal Art Project, Work Projects Administration Poster 


Collection (Library of Congress), 1937. URL: https://upload. 
wikimedia.org/wikipedia/commons/7/73/Pneumonia_strikes_like_a_ 


man_eating_shark,jpg. faa cfs Sa Fe 
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Ore Bard Tat Het oh fore Teel ofa SI ArearVet 
STATA STH HT Aly SATS Ala ATM z | Al aC 2)? Fe UH AACE Galet z | ale Hi fe BF 
wdrarifera (ait seacticar & sad tert Hed 2) STI TATAT OT fh PTT 1:15 Wee a USAT 
arral & fiaars fret ara Ht et ett, si a ld € | Teas IR ae BH feet fasts van H ares a 
BH hare Ua seciftear lest) H Tar FH Aa Gerla ete z, dt et hae se fasts yar S are a 
aed S, ST SANT HAS STATA Al UH Ale At THT HALA ITA ST ATS, WL GEL Te ATT 
TE TSA SAT FL MAA S | AT TATE, St fh Get | Sach STAT, SETUST aa, frenrararaca 
tafsemle sik wah, act wait B Ted a4 (fara 99 Tee Std @), BRAT Bik VSIA, 
Hl HT HUTS | SAt HUT G As Helad Taletd & ST ST TACT HT TTA Var Be Teh S, FA WS SA 
fer “feral ScIst & TTA 7 fest deh Acta @, SIX We & fee sen & fae ete oferta ferenfea 
FAST HU Wl THT Uh GATS Teta V”! HT TST HIST St STAT S| 


ATA SA TS ATT THT VT, A Fea A He! SATTAT 


art isi Gar cera @ A se Fa Hwa SAX F 
F STMT ata & fe Sahl es Hert Asta HTT SEH | TEC ORCIESUIT 


ST HET? ATTHT UF BL Hae VB? SH FH AL-AK 
SAT SAT LSAT S (GAA AG leh Ha chats fer SAK 


Related online resources: 


The Human Immune System and Infectious Disease. In the History of Vaccines. Retrieved from http://www.historyofvaccines.org/content/articles/human- 
immune-system-and-infectious-disease 


Understanding How Your Immune System Works (A Cartoon Story). Retrieved from http://www.healthaliciousness.com/blog/How-Your-Immune-System- 
Works-A-Cartoon-Story.php 


Animation: The Immune Response. Retrieved from http://highered.mheducation.com/sites/0072507470/student_view0/chapter22/animation__the_immune_ 
response.html 


Rhinoviruses. In eMedicine. Retrieved from http://web.archive.org/web/20080102183521/http:/www.emedicine.com/med/topic2030.htm. 
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offend &, Ua. Uh TAIT MT ASH | SSA SHAT A STaete St SoA ora ST S| Sach wh aT MTeAPeh ar SKS 
eS SALT (ATA AAT] StctfshA@) & | SAT sriikis@gmail.com W APH feral TM HAT es | HATATS : La PaTSt 
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—os 


we: a oI 1 SU 


. ' Be 
? > 


waft ton afardt aa dan ft ait ara satan at Rater ate dare ae aT 


B? AHA SAT Slt SV? AN St FA BA Ale AT AE? AS HE, AhTarat A Teil & TUT 
Hl AUT AAA EU, SAH SHS AAT chi SAA Hla S, Be Te saa S few a fewer aS TAL 


ahem last al atten aa FI 


TT SAR ART SK HA AI Ted |S ferferer 

Tent St Bat F aad S| SaTect & few, 

ait aft <itst Gar I aie Het srt S ae 
TRCATERUUT Sh Set Fh HTT STATS wT G aT abet 
Tet S, SH UH-HL UL THT Bt aT Gh aA 
CEM &, Tea Aer H chy (ENT ASAT SANT 
Al SST ch Hwa eal oh BAL HI HH Ard &, 
STATS TA SH TECTIA S HT HL SL BEIT 
(fegrereter aa) at By cht SAM Seat Al Mer H aE ed 
&, GAA THT & ane vata Ter, ft aT wT 
wifemerretl ferret Se Set St GATT ST Be TET Year Ste 
& SAMs | FS Ta At ATaTH BIG BTS e | 


Ted, FS Sel Tet ScaeeH MATT S fe a aay 


fafa ae, Aedes H, hat UM afrarat sett 
CAST Al Wee HAA S (VTeTfeh SAAT Aer Hr fs 
at am Sifted ant oa & few vate Sarde TAT z, 
Wl deat eT fee se Hatt ate & ferw sear feat STV) | 
HA AK St PAN? SAT Srea-aT Sax S fe SUN TS 
sah fare et war Sats S| Tela F ars He Tet 
TAR Fats (AAS UfHwrett F Gas BASIN sh HA 
4) - akpanctt aa, trea Gearhlrs Aer, HAI Tet 
FAT TRAHAN Fe | SH feels ae Peahs seit 
(aa Fe UH C1 aa, fare forge era set Ed 
&, h al Vedat At Ae SAT Se @), SH Ts Vt 
TRAHAN & Fe h ANF Fed Melt GAS F SAA 
we sash faa, a At seit - where aa 
HAS Set - Hl Elst Hact Pract sat F St ee | SA 
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Gia 4 srafte aor eT, aera, sclasat gar Sah 
ara At aeafharetl) & Gan Hl esr & ean aahu 
4, sh aaa after Fecal are @ feb GLATTT Rf SAT 
dled eet At ead aaa F, areca uftada ar fear e | 


Seat SY IO HT LAM SAS SATA Stat (ATE SA) 
At SIAR FT ot fear S| Sa UH VST Taal ler 2, 
Sit staahtar (etre) oh fepett fees A Uaw aT Sta HUTT Sh 
are tar frat ST Gena &, ST ST SST Hut ae HIS TAT 
AT AHA S| HSS Sh Uh SATA oh FAW, AraaT FT 
Sede he areft Aeaferhad afafater ae ask Stet | 
TANT : SET UL HU HLT ATCT ETAT TTA 
Sl este ct | SHR: Src SoA TAT Vterehh sat spr 
Fatredt Fx ¢ | Sat eal HT AST We Se ALS Te eh 
St CT Geant & Sat wat (a aferott Yar) wH-eEr 
SAO eT | ae afafira ax at fr 3 oe ae 

a vette ae at are sa @ as feel ae fib PCR 
Spit at ore en oa ae fos arr ara esa 3 
after wp Paartor a eee aA aH, aie sat rey oar 
CHS a at eet Al wae a Peas AA | HT HA 
afte ft att Ft eat HK ct | SA TAT FT SAAT AeA 


SA HAS esTeHT AT SST | SA TANT SBT UH 
ERT Gare Feet Yat HT WH-SER ch ATA BU fea 
TM AHA S (AIIM WS, FATfeh Als ests TAT WT 

O MHA Ss AS Strat G ee Ted B) | SA Tact SL 
sary Hf Seep Starch she fer Sta estT ch STI 
ATT UH-GL St SAL TM SHAT TB HUA FH FAT Se 
ferertt att oe TET FST a | 


STANT S Fe CTE Vt SMT feb SAT rash UH-TAL 
al saftatd at ae Ht Hea HL Gebel Sal Sach 

ofa H aatg sitfcres arch et Sta | feet Esa SET 
Fe Tsitferes TTS St SAT Urea ater (Ae 
CICS) HEAT S| SH Vl TSM rssh TAL FEI a 
GIA AT TAM HUA , TE UH Fel HT ATA 
LATS (AK GET GeaH Ht VAT Vt Aa ALA B) | 
BU A Chl ASAT HUET ATA S| ETH Hl Us HSH 
arse & Are TRAIT SA SA HUTS BH BUT aH eS 
al tat Fa A aI fevsteny | Sa aL HUT BIT 

opt Cet acai (eal) F crate He Ct Sit ST 
SATAY SHPTST OR ESAT BF AT STH HT CTS WT F 
ere | Sa St ar StS aiferen rseat SAN Tile Bh AK 


yy Gee gets eae are eee a TATE 
in wre rte ue aes retry 


32 | SS Gsz.. Afsenaitt epa arse | GA, 2016 


AA Fe TANT cht Tend z, fore eH Fert 1 earls 1g 
ae Set srrepfeat ore ert | 

Set At ATA Sh CATT IL SHAT AL SATATLOTT FT. 
Set FH AHS HSIGH HRT FS UH ae eS fh 
Stat Al AAA SH AS MAM Heh HI Uh Ga TAT 
gard aid & fem fre ate famare H feru ay febeet off 
oftadat, Set fee ofearott ar strestt  afadat, sat 
feret Gendt Ste OR fener Mest Hee fener ST Hebe 
S| Saree ferw, afe wes srarteH Mas St STE, TY 
Gel Oe TF ALT ATA SAAT TRCATAHIT Tet CTT 
MT ST TET | eile SA SAAT Ta Usa Set aT 
TTR HTT 8 FAS Se CHT (THAT aT BA A 
Fel dh Ht AAT He A SAAT GAT Aral @), Palle aN 
Uftarda, tect S Hise TEcaTHaOT ats HT STAAL, TeRTRT 
AL het I AEN FAT STAT z | 

TOTETAT Bike MreThen SUT SAT AT 

FETS H, SHH AT Tear A A Teen fenett VS aT 
TOT al PA ALA V ST fe Sa SHUT F Vt @ fea 
BM Fe Set Ver fereaT ST S SAL Sel Fea STAT 
S| SaTRLOT Sh FT, RCA Sar set Share WH UT 
oh ofa are spect @ faa ae TOT Stat @ Sa TAT AT 
FAA (AMA) Hed f | fFga seals set Hat WA 
SHUT OR HTT SLATS fora Fererehter atrerge Slee | 
MHRMeht set act US HU Ue AT Hed S SAF Te 
TOT Stet S fre Ags He Hed S ( Ael Fe ed 
HAL AAT CTH SALT SAAT FH SRT Vy Arey HT F 
HES forte te - ed See e fe F AMT ST 
SAH ATAU GAR TS Ft GHly at Utes ATA al GT 
UG) | AK Aq H, HAIN Tet act UH HUT WN FT 
ald S HAH FS TOT Sta S frac fe SAT HAT AT 
SATS (Wah Ae fhe GSAT Feta SAT Care I SAT 
SATA HG ly AT TNT S) | AT TOT UH-SE 
UOT BETA AMT RK TAT SAN Uh AAA aA 
feet aor oh SOMATA H SETAT Tal He Gea | RT 
Teal Ta At Fics St Hoth ST EX Gard @, Sa 
STAT GU WTF GE BT A SAT ST THA e | 
SeTRLTT SH FAY, TECATAHYT St Sst Ht PIA Sst 
H, ar afeanrett set SMT Ger at 1g Gott ahr fare 
Sat A AST ST THA S (SAT fh Uh TAT Gala 


Drefttes Saul a Wh Aa ota ch ferw ae: 
1 Uifcheret Stel WF SAT SARS Tehet AAT 
crated (Were) | 

URL: http://particleadventure.org/ AT 


2. AgsiRUa (4) Betts ATE | 


URL: http://home.cern/students-educators 


Bld @), AN Sah BT SaTScT oft St Gawd E | 


Trerftrsp suit ah atfctsh PIMA SAT SIA, MEAT: 1897 
4, St. St, UTR oh ST Scterets At GATST Sh AT SSAT 
OT | fx 1914 A acHlS J WaT ger aera few fave 
TRATY SAT MATCH STAT (AN lla-aALls SAT AT 
FOAM) SA Shes oh Us Ge a, Se —laeraa 
(atic) Hed @, A aa wT Ufa Slat S| Sah HAT 
GAT ae, Sa THAT atSterch ch ERT 1932 Hz 
al Gist ferat aT, da sa TS, fee “caret fore sist aT 
FAT Slat B2”, HT SAL TST LTT F AS Hee feat ST 
GaaT I fh as “Seas, Meat Ta SAT” STAT 
BAT S| Wah TAT BH CAST SAT SATA TAT TEA 
feru fers 2 Hr S| 


HY srt 4 oS aed & fem Mea fee ates G eH 
after (fSatenT SATE 10° Het eT Slat 8) 
alee Shy LS Tad B, Ae TA EU fH I UH-gaX HHI 
Fed Teed a focaila Hed S| Fata! + 1934 4 ae 
ATA eT fere aHt fe Hw Hea il Ar sate 
eet-aeet Al Arahat & rT, rs orate Tet 
HET STA S Alle SE (Hetea) IHG Sh set ST SLOT 
FAT USAT @, VAT Sat Gra aT | gat dePR, teaterf 
afsea aifstent & grat ater aor, ferach aftercare 
afi a scaers Seatsie eld @, Hl GAA & ferw 
Catt Acard GET aL OE HTH HU Seth UH SRT 
amet stact-aeer At stattchean Ht Ararat seals 
Hi, rat HAA Sasha Hel Va S (SAA Het BATT 
Car at Gras Tet cH fee aren afte Setar Ase 
ld SMT? Fe Hag Mel Tal S| WANA TH BT S ATH 
oht draratt o& fat pst sft scrasrat cet Tet Sear aT 
@, Oe fax oft F set a scatsic etd @) | Fifer 
SK SSN Srahane sa carseat) sah ferarsit F 
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oT Hae ated att S | Sava Sh fee, TS HHH 
(HRA AMT) FF Aer AN SSIS THATS F Mtfersy 
oh AR oh FAs Hl ATT Sct S, SIN SA HeTST 
ae Beaten Gott Menetdt Sst gest ae silat 

few Frared Sagas 3 | ST SAT SA Aaer-aaet AT 
rafsparait Hl sifersy faa G SST | 


Sacterd fepe re sreafe suit at EAT 1932 FH caret 
atts oft cif 1960 ah, Fs GET NTT Use ST 
aret et 1g fh | Sach SteTAT, Te UftHeraT oft at ag fer 
TAG HU HT Uh Aapey faxtett aor (actartefenct) 
off St | Ua Ueto fenet SA Tee HT Vtat S feb ale 
sat He Sa UTefenet F St SAY, At af SAT WH-HL 
Hl AS HL aT SAN Se swe F fare aearchte fafeneor 
Far BUT | A Hor AT ora Ars WT GY GT ST TS | ett 
ard ae @ fe o att aor ds Te aT F arin fee 
wT ahd &, fred ahaa (“eat dee’), hata (fafeet 
Fea’) TM AIST (“CASS TaN’) HET STAT S| Aaa 
TAT RAAT Sh ATs WT S SST HET STAT e | 
SRS oh HS Sere H, SA efile ga Meta 
TAT STS AN HH Mt HAST, FATA SAN ST HUT 
Mer & | Aas ch she SeTecoTt H Pratea, siAT, 
BCT AM ST MAT S| ATH, TIT HS 


SeTRLOTT F Seta TAT SATE fete sy AAP ASTM, 
Sates, ASA Seals MTA S |e Aes Te fe SA 
att orto Tapes facrett sor? oft Ste S| 

ga att ort (a fae Hurl) i, Sk ara St A 
oaparan Fy, St gach SlaER al aft He z, 
aaret feren fart aes a fore et aor sitferht caricfenet 
ftofsrra) alten oitem ess UTS) HT offs 
frat Tar | ae oieras oftaried aacat 2 fee att Serra 
ak of artis seat HU, irs FATA HE s, F 
ficient oy Sid S SI BES WHT & TE wera A aT 
Te S | SA HAART HI BATT (A), SSA (Sh), FEM (TH), 
ae Cait, Set a) rer ger CEN) are fare re | eT AAT 
are @ fer garent & $4 Vela HS gees da ere’, 
XS (eet), Hla (ST St 3g CTEM), F TAT STAT | 
gah facet aurt, wcl-aarent at uct aed, sata 
wets (fra areqa te aT ae ot Hed 2), wet 
(ATg4e OMe aT Asien), Wetec] (HISAR Sel AT Feil) ATA 
feu mre S| safery, Sa TST F aaTcHT Al Het AST 
(SK WeL-aarent At fh) 18 eet aI 

OMT sat @ fe aot Shales sarge 4 et da sareet 

& fircrent a4 Bret S| sat Genre, Uedt-aiftaes oft dit 
Udl-aareal & Peta Trt S | Aaa Al Uh Fares TAT 


Fert 2 : Uh WATT oh eae AT TEA | TI he feb Sela Al hee replat F Tera Tel ete | leerse F pact Mes Ta AEA 
Bld S SN seas Sa STR RA CHT S| Te faa a aR Tae, SA Hamat At arrepla Fact Ses Prefs He & fore 2 
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faa 3: vet ee ara att aot arene 4 Gast aT 
Haeters frat vat Y) Ht Tet ST afer sta TAT 
@| secrets ara Fe & fee Pevare |S aett Sor sa 
anffacor ater A eared et ard S| 


Uh Uedl gash & FE VU SS S HAH SAT SHAT AAT 
Sal S| AAT Sa & fee Galt Staretrepat fenw we ait 
4 ue fags wort new’ Stat @, St fer ar at earge, 
HAMAS, Ht GAT Sel AT A Sach Ueda ST ATT 
ATATSAT oh HALAS, SIA B AT PHC FS ART SIA Tet 
YS aa GENS Ft SA SH THK Sar Here Fl STA 
TATE etc S| Sah HES SavECUTT & fore fers 4 SH ST 
eT & Here TNl Sle | Fat HT S fp eH 
Fe HT AT We Aly TATA AVl TSA, STeATleh S BUT 
HHAK TA, TRAV oh et AN faa Tea Ter 
oH MT WaT Slee | 

Tem Fava ar Sena H tacts et fear rar FI 
Ted, aT st aera S fe Meta dear —aeTat abt a 
Sit arett UH Tar GAT Vict @, SK Be Tea aT 
MRT cht Ho fares FATA S| SA MST ST STANT 
ath ede fee me aft Ta sATAT ar eT UAT ATs | 
SAN FS ATA We AMT Se @ fer aes KeSS Alec aH 
Match Ul Sa SAAT Hea shal HT Te SPST 
TRS AT LAT | 
ateaisherant cht tenia : Pests cet tafser 
(AeaVA SH TAT ATA-ATA) 

ferera aearcha, Base Tar erent a (ISSA) 
fore WS SCI Viet &, SA a fewer ee HUTT after SA 


ret srrafsharait sr GT Sard S2 Be Thats fea 
Ta @ fea Tete ies al TE F stec-aeet HE are 
aul, fare Heard (aeeraeh)’ Hel Sa z, Al Aaa 
G frat Het ate AMAT ST Sea @, J Ass srafshar 
Sl Tel St HU H Shs Tet HT STEM-WEM FAA Z| 
Perea SrsAT Sat oh FT, TRE UH-SaE HT TTT 
ae ara at anaeii a are aa-S aa ee, welt 
aeSuarechi Ht ace are aa E (ae ary aH waa 
fr ae aed foe ae S strat & sta H strep sik 
faesor sat al Ga & fre sedaret Ht ST Gear 
2?) | afpaiett get & fers sis Geeaaleh HT Sled z, 
fare TELAT HET SAT S| HHS Tet ch HAW, Sater 
Sat @ | St GeeaaTecnt & afara faa & few Fra A 
Ty AfetaT Al SE | 


RCTS ch AA Sl STs fea MS SAAT 
silat 2) Sunt foe Sea diel asi A aero ara 2, 
set went ae sifcraTfee feat Tea eS fer TecaTEHsOT sit 
Uh Grawaeh H ST St STAT Se @, fare Dhaest 
Hed S Cert Sl TH SAH! GST Fat TAT S| TET, 
ecard area ff rr dat at Baga fer 8 
ten ait 2 are erga & fer ea wee eer aT TB 
faeert fre guts fara Tar | 


WANT : SA Terarensor cat Pred Ha Het S2 
We ASA BTS Sa 2 | fer 5 A feu ne aw 


en =a (fra asi 
Side ce 
afar Bie 


far 4: HR Tada scree He shar der Atala at 
FATS SH WT HALA SMA S | SASL OT ATA TARA earth 
& fe a oof aah area arrge Ff oe eu S| set aac re 
aware 4, St, Ta Ua Fah S, SIN sah Ue t-sarch Wet 
AK CSTE | 
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feed oot efae | SAH UH ses Stet oh TA AK Use 
FETS eH TST S| Meh HCA SA ATL HTT 
AL TST S, Safer Ter S few esi helt Bs S| see ale 
HA HSK S SIS AAT F HN A BT a Fes fear 
Ta S At TS A BI AS STATS Me fem Fst Hag 
theft Fal St, SI Ag deh SN St tec @, Sa TH fe 
Steet het seta oe set Str eh | ae eater @ fee FeseT 
TAT AAT Sh ATT Ta TH Aly TVCAHIT Tet HTH 
et AR TET SIT Sa Teh Tetet Fe TA Vt B | FaferT, 
ATH BY S He A foal ET WK SI UHH STATA 
oh TATA Sh ATT WCATERSUT hl PTET SLA H feAT, 
BH SA TET SAN SAH ATA FH ITAA Bl ACH WT 
© fires ot Stare OT A BA SAAT SHB B | AA 
SUT St tA Aret Steer HF feracoy ae Te fepett 
SHE H MAL UAT St TAT &, Ae Aral AeA AK 
SHAT STS YT ST MAK MT TE Ble , Sie gaferw 
Teh BTS fies At stare A ele S| sehtfere, areaftar 
ara cat soe & artar foe WecaeHIT HT SHE Fat 
Bla BIS Hep Ara S SA Hae Aes TSS | 


ay dit & Herat, Fa WaT afora H strane 
Gal, asec 4 sett Sater ead site feetfefact 
(avatar sar Savas fergrad) sar faaTes fear | Ae 
feared HES fh PecaTAHIT haet Sta heal-aAT 
(S4G-c1sH) & tafsren (aTA-aTA) 4 fendt sera 
BMT Serer ferpfe Herea) x Sta S| BATT sat feet 
ot eg frectiaat ace, Se fer Ue Saret, We AIR 


Ut aed, Ste fos Wah Sehr, WIL GS Aer S| 
Sa Sr aE Se feTS STAT S AT He fee Se Car 
Ale St Sra e fe ale sag Sa HS Het Stet at 
arebcatet Ht Se eal sal H ITS SI APT 
aot | faa AMT Ht St Mend & Si eheaTeT Hl 
ERS SE STE aT Ss eel Lear wT F sft St eA | 


set areca at ae ea GR BSc aa seahtat 
ATT APT aH, a fee Tet At Rare haar CA 
syn Stet & Ht Bel Se aera har BE arratter =A aa 3 
agreor Patter et &, aie ge afb 8 eccremto rats 
aediash et (AT tes - AA) Atse Tet Star | Ta, SHAT 
fee Fert 6-H Ria TAT @, WRcaTHNT ht CA-V1gA A 
amg ferpfet & Bo HF Sar ST AeA S| 
atedtsnarant cht sent : Whe Ste START 
STK Sal Hl leh feat etc 8? WH-ea FH ae 
& feral MAA AT HHS Stet V? FAT F aL gh ATT 
aeed 2 SH SA UN Sal al fea alts G HS HT 
Ged € | Hea Alfa fe S ora ar, Ba fee 
SE, Uh-aet Steal Ve feu Te et | ale Sak 
aha Fa et ae Beware Tet Hl Use ICU A 
1 fear Sire, ait SH UTE fer Sach Stet ch fever estehtr 
faeHNr Tet HT A 0.001 EFT, Batt ae apse 
Het HL TAT F SAS AMT SAT HASH SPT | HAST 
ae Fl aa A ae 104 et, Aula Fe Ged aet AT 
SeT St Petes TAT HAST SET | SA Stet A SA ST 


atfetent 1: gett dfth A sa meee spurt St at at ag S ST SA Sell Hl Scot Ud & [SAAT GH AIMS HU z, 
afte are af saa oft (ott ger & of ger eae oe art ae &) FT Be qa ae a | aii oftnsreft sie 


HASAN Tet & fee sor HEAT FT Sat FAT Tet 8? 
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feats : Hoy Hr fee: WaT ar cae, Are aa 
fare - arecteres Tarr | aT aC Uh FR acter 
eae PET S SHAT HT Ch A SMA TAT B | STE TH 
& feat 8 set ataet Ht Ae wT a fired ee fara TAT zs - 
Ti at fh Get fein fret ee tet SI ae cela es fee a 
TT LA ATA RCA FT TAT AAT TAT FELT Se ETAT 
Bet Freed St STAT | 


Meat & sha ch Tecan Ur ch Set SAT ATT ATA 
103 SM, Hate ae ce Seater TAT HAS SMT! 
BAR Shara H ferepa ema set MTS AH HST TUT 
Fe SAM S| FAH TH HT Fe e fer Seles Tt 
afer ART SA aK HT S, USE HT 
fercnftia aed & | fie geet aera ae gar fe ale at 
TAT Uh-SHL Gh ISI SAAT AMS BATH At PITT 
AS S A ST VAT Hl St sel Aen | Tere Gat TUT, 
fora fidara silt aches & oF att ger efter S fara 
ea Uae Sara ita etd &, TAS wT A TAT 


Fert 6 : Wecarensr Ee-e1gH F arg faraphe Vet @ fare 
Wel Up srafta acer alatifete faeen - Sach ater FY 
Yara ai thaw we a fafa fear rar 2 | ae stella 
Gta et Te SOTA G fete et ST a | 


Source: This has been taken from https://i.ytimg.com/vi/ 
cxgHz5H4AHA/maxresdefault.jpg and https://www.youtube.com/ 
watch?v=cxgHzSH4AHA. 


TRAHAN FH TATE S 10% war fares ferr|Y BT A 
SIH St S, FAT TS CTE Sl SA S fs SH ATT 
STG Tart && fore geal, Sit fer srretgr At SSS PTET 
saree att @, Ste feet STATA At SETA Vict S 
PTS SAT HK TAT TecaT HOT HT Perea AT aH 
ah | feral Set qa EcaTAHIT set at Tera H feAaw 
fart 7 at ed | 

TRAHAN TAT Foret ETAT, STAT SAT SBT TAT 
A SIA S| SA TCH S S SEAK SAS GE TM HT 
alg Clear el S| WT, STG Rta ex STE SF Sat VT 
HHS Stet STE, cif of eet sft eT TMT St HT 
(et, Fe Tet fer en feral are fergait oe te aii at 
Fcet et Ged &, fens Fe SIR Td S Alle TS HA 
& faw eh ART SIAM AT Stra Hl RTT TSM) | 
sae feratta, sifteenett den Basie Sat ar aT TET 
BUT SIA S, FE STATA A act ATTA Sh STEHT, 
ST ATT 10° Htet Sta @, At heat eh HT HAM | 
at SH, FIST SI Ad S| Sala SA SAT THR 
Fe S Thee Vs Sh fee Mette HOt Hl set Bret 
SRT OK Sreattshar HUA & FAT ATS VAT TSA S | fee 
ATA Sik care Hl TATA aieRatsat A ATO U- 
SRR Sad Hehe Tel ST eh, SAAT SA Tea BT 
BF Felt Hl ATA Fel AL Heed | 
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Fern 7 : ferercitar cert TrecaTeReOT ob Seth At Tera HAT | Ahr aaTte TE Mes ae Sher Prevent Hy Sled Tet ANT S| AY TCH 
OSI Uh tT Mee SK hater ere et HT STAT HLT VE TAHA TT TET | | TE ATH, BA Meal eH MS Bh BMT Hac 
TRCATAHTT Sh eT HT MAT SHU SL TAHA ST TNT S | STAT TCA Sl Ted fert He sh ATT, A Sah FAT ATARI TRCATAHIT FH Ter 
aft uifte dara ae & few, arg ach ee fas Seat Ht Sea 8 ae 1.25 feferaa feferaa feferra stata 1.25 x 10° we a 


ak SUF he dl eH cud fh aed ee ae fae 
FraA AA St Tel oh STH SA Stch aA 
Gees ct Pratita aca } | sae ae Soa A STA 
areft trates sorferat ft ser aa ox Frit pect S| 
BfeHetett SL HAN Tet ART HT, SAAT HRT FH afteax 
FSI So ATTA He ATSC fet Sl PEAT TATA, 
Rife Set S| St et TAN ST ST GATT Sastt SAAT 
Farts Sco AL Stahl MMe Hed S | RATA 
HT TT HAUS H SY GT Goby Set IH Mee HSA 
faust ak dearest Al Fer He @, Va fH aT, 
SATHTPTTG, STHRPA TIS ch BS SAS | St att 
GSAT F afene eA aTet GAOT Fy, strat at SPE a 
FSA Se Meh SATA, Tare SIA S| TCATAHIT BH AT Vt 
sas ft aad alten Sat vefsie He ateft aearsrt, 
Ste fos TTTAT fone ch ferent], Maa Sake sh fore 
ft reser wo S PaAaR Std S| SAT HNO ae e fe 
Gare ht care BTS ferent Hat Sta lat ett G se 
after sifted ae ter at Gendt @, site facet 
ard & f& ae Sat At farte Hast Hr as Vers HT 
aendt S| sahere ate ws S ae SF HHS a HST 
ra 
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+0 o-+ diets 


Ferccrtt 


amon oe shar F att arett are afrarey steatfshare vareh 
& Hate fre Me SafeepIR TOT ST aU LA 
fore Wate Tet S, Wed Fe tae Fel S fem aferer A 
aly HI Fer Cet sree Ratt F sre Vt STE | 
SATE Bh FAW, STA HT HATS LAT WATT aarter @ fee 
Wd TANS FH 96% fea Fup a Vea ar eet 
Gael) Tal Sth Sasi (Ale Gail) HET SAT ze | TAT 
SATA CPT STAT @ feb Steh Hex BT Ue SATeHAAT HA 
FTA TRA AIT eT VAT V, SAN Sah SASH ST VAT et 
fears aT 2 | SS Sh HET Se S Alle ATTA Tar 
om feredher & fererar esrchte gett Hr srarniferet Siz 
seafsta ret ard | Sahl arch GEITSAT S fee Sa STH 
Feat Hl AM SAH AT SA &H BK Get Gara 21 Var 
wera @ fee arett Gist oh fete seca sary are arc 
3S @! 


—___< 
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areal sadtef 


arg arte cht fret @ ada sat Tet sat Genel? Gar Sita ae ata FER Gh aret Sel Tea At 
aATaCAT Prat S? Hay LT GAT STATS? SA TAT Sh TA TTT et PAT | 


Tod é fer ae Sea Set & after Sl 

are oneaie srafharent a at stftes Gar 

ST Oe Pepa SAAT S| fren eT TLATTTSAT 
o Stes SM eft Steahsharst Hr RT ferelet AeaTHTT 
ett Ft Hope Ht ATA S| GEC SA, autadonelt geal 
saad aaficra & sta a arett aratshenait a 
etal tea oh$ atelier ara 2, St Sa Fat AT 
Aled Sit GTS ae Fase eee & fas F Fifer ed 
| SS THN, CAST H, TS SA SAAT TEA Feil 
OT SAS Mt SAT S SH TareMt ab Tore at Prertiea 
SLA S| TEN Arahat HU aet F act SH BS GAS 
At afer act S fer sot Salers Tene Bh Tere aT Stet 
Ter cht siftfsrare ard &, fea Sach SRT Ban ale 
Tae Slaw Gd @, Tet S BI WS Ged ST Te 
TARA Hl FT hac Fs GAS A ae gard e fp 
Get Ue OTe Se ae Meare Saleh Sle Tara HS INT 
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Uh S, Tesh TAX Sos St HARK Tare Pf sae H att 
TERT eld | 

AURA Aeahare FAT S ST SA Garfelep Hae Hr 
HTH Sch S? Tet SI Sasha FS eda TsHATAT 
HET S | HAT SA SaaS HH HS KSA UH AS 
Sled &, BK sat ore axe é fee Get at Ga 
ope, Srpice ak ara, sit ate & sara 

oh TUeTHT st AAS Gea S| Met Fear War ay 
FET AA S, Bi cals At Sly KHeT AT ICTs ct 
USUI SAe athelen AAA Tat HET | 


Seleera APT ch SMT SATAN Vl S | TST ST ATO 
Pred & at aeaen ser aT SAK oh Ect BT 
arent HAT z, ait gafae a way ante 8 as 


Sd S A FT TAT CHa S| Ta SAT ATT] Uh Slt 
8 fee H, H, tt gelagta aera & aren fene ard S 
SH Car seer Teele (Pert 1 U Sah) HEA S| AE 
ae Ht Sl AHA S, AS TAT UH ST Tal Slt WK SAH 
hha Al eet UH-SE H ATK eet &, StH > CH, 
4 (fet 1 at ee) | Set Uh Aca OAT HT Sela AT 
& ofa seater alten vat Star @, dt ae sclaerat 
ATA AS Hl BT SAK ha Gana &, SN ga MS 
gala Gedalstt sea sa &, ste fer HO 4 (Fer 1 
at ae) | Tara ca ae srattaa aa Sf ae 
ob See Uah-eae S Farah GETS St Saat ae Ed | 
Seb TROT SST F fat seme At Sartre 
arepfrat adh €, star fer eet fatter caret ox fora 
aaa a var aa (fara 2 2a) | wa iad Ht at i 
HA FST SAAT STAT S, TS Toh WA ATA Seles 
at ad are eis ar, ait ga ate ae STAT 
a ape Sra Wares ae eT BL a a TTT oT 
Uh SCS HA STA B, SIN FS MATCH STAT S AH 
Bare @ faa Heras Hed & (fara 3 AG) | 


araten aeet Pret Stat 


aaa set aa fifta etd & sa ferdt heres aT 
TAH AAT TANIA STS Sara SAT HY 


° 9 
H-—**_O 
I FX 
Fort 1: glacial bl sens erated & fia fayette sry 
(dipoles) @31t ateft ATaATE | 


Cl Cl 
| | 
Cl- Be -cl pon crexcl 
Cl Cl Cl 
‘than FTTH 
(egrets) 
Prentetia ai frais seyste sire 
artis (Hreetetset) 
faa 2: susit are sare me fahtir saa Sat 
sears Sst ht fart Gea atc S 


erat ete @ (Fert 4 Sa) | SA SAGA HT ga STAT 
frat ate Crafted att f AS SA STAT BN AHR WK 
fide aca @, cfs oF act STANT & SIT ST F 
Shs ted 1 Stale Atal H, sala Sl hae SAT 
O oA eld &, $4 Seashore Al alend Sach fafaer vHR 
om tfc TOT, Set fen Sash Terre St ort A Sah 
Beraattera, cal reathet Het | 


atfecten seer Pitta SAT 


Wa acs SH Bt Seles Hl FSM Siet-wtet STS WHS 
Ted SF atfcacn seer Paftit aHet S | Wap ag A era 
ART Sl HAR H AE Slt S Sl Sela H A’ A 
Pex ted S (Fert 5 Sah | a a seat Tet a S 
ThS TT Wd S, SAAT F SAB GT Td & A AH 
al rare AX Head &, SA HRT aS FS AAA HT 
face att S Ses Ff ferret Sarees F aes Ste Siew 
els A Gad APA (malleable) TM AK FAM APT 
(ductile) SAT ea & (Fert 6 Fe) | 

h-areita atedishare 

ale Ht oh Sheth seer SY SAAT WHAT eA A 
orathan ett, at asf ceref ar at ota ete at ta! feat 
TEATS OT HAT Hl St HART sh US oye at 
Sd at aedash, strain ar anftaen seat ERT VEIT 
STE Ted, F HAR H ATTA HK sla Std | saa A 
Ble HSA SS Al ar at) F Gea eT Sta 
F ald & Met SF HUSA Hl SohgT Tar & few Aly Tei 
ael ed A SalAT S UH-eaL GAM & feaw cael 
Bld | Apa HHL ATTA UC UT al Sta 2 | CS 
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G Fe SS UT ch Host Hl ga AS S FHT Vad S fh 
FALSE SMH fae ah cada Vl S, cifehat SF UaH-aAL 
Hat Re sel aT aed? F Aer, SH aTTLSH BT A 
Taree seaishare Heel &, ay WH eid eI 


Aaeele sreaihane het Ser ett B? fewett sft 
TAT AT SAU] Sh AT SAL SeSTAT Gh SAAT SAT Woh 
MEA TA S, Sl TTA TAT @, HAH HRT STO F 
Uh etforen fase Ver et strat @ | ae fara fenett were 
UH Ue are fee cat UAC ae Gener @, freee 
HRT F SAT SY] Att ex ch fey SHE ted & (FAA 7 
Sel) | Sa Tet Hl Aen fore feeretta-siita Bereta 
(instantaneous dipole-induced dipole) Arafat 

A hes HT Ae Hed S, SNC AS AKT HASH SIT | 
Od, ferelt aro H foray sift seraera St S, Sey et 
Fe HH MAHAR Slt &, GAA K se J aTASH 
BTS HLS HL S (Ta SAL Bs < 10 feeit Ser The 
ate. Stat @) | 

et Tar At ae acishar fesra-feerat 
eafhare Stet &, St Sr BUSA H ane vals Ht act 
& fsa gate ae Vtd el fone Ua ary ated Garel F 


aos 
+ + + 
Geeee 


faa 4: ofean aetuge & freed A Nat dat Cl- ART 
cht STAT | 
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fats : afta ea Gear 


fea 6 : eats a He SA & Te Te At IAT 


&, HUSA tax & sara ar seteeor srawe faa 
Patter St re & | Ca STUY Ser eTATCH eH FET GRE BATT 
Tech fat HY strenita axa 2, freach HTT Sa 
Tes TA St & (FA 8 Se) | 


ced recat rete arecispeane & att S fae 
Bigger seer Heaey Hh aferopr Frat S| STSSIS 
FY TST GT RE Hh TT St S| TUS STS 

are fifi etd & fad erggism fret fererdia ea a 
FIT TSR aed, Ta fee FAN, StretisM, aT 
AUSZISM, F FT SAT S| A Aca SclagTAT Hl SIS 
RAYS eX re ore irene wh TS gee aT et 
S| teh SISSIas HT WATT Et Bier la @,, gafere 
ae Asalsh HF, O AT N WAY & Selasat Ht eta 
SAT AAT &, SIN SA ALS Uh HUST TT (PLAT 
10-40 feretisfet Sift Htet. Sst ater) Fafa ae ta 

& (Far 9 ea) | Becalsh seer At Bote TTT 450- 
200 feretistet ofc Htet etcht S| Stettieh SSIS FET 
fee da hat AUST Hl SHS La Uehd , Tech SAH 
ater trae Toren ar at sect Pact S | SATA 
oh feAw, UAT Sh TOTAL ST POT HST WT St Uh SAT Al 
STRASH AK GAX BY] FT SESS & Shs TAA aTet 
SISSISH Feel Al AAT ATA S| SA THK SSS TT 


apftrent frsard & | 

a ae aeft a area steaishare fare SH STA 
STATS Vala H HT HLA SST SU S, ASAT 
ai dict 82 st aned A aRora eH aa AT 
Ht adit ar, fig 3 afta At deer atte sage rT 
Hl cad Gad S| 


faterent feaadt ate A Gel SAT Aha B? 


ferst arr afraret sraaa Refer, SiO,, eat @, at 

Um fase dees set 4 rafter eter 2, fara 
HRS THATS SB ASEAS Tee TATE TST B, BAK 
TAR STRAT CATT et Pateteas AUST ae 
FATT TSM S | FAT SST AAT AAT ATE S AT Sa SA UT 
LARS Gle-le SHS AT Lah HVT A SNe! TAT | 
Sat SOT S Sahtispar Ad S AT Sac UROTACSAT 
faferche Ae, aT SiO *, Pita ete et UH egretga 
caqencréla Frais) ste fead & (Fert 10 eed) | 
qedt & arte arts fetter ser & fafercke eid z, ST 
AT-BAT Ae G, SE fer Sta Streets TATU STT 
& AAT SU UA A a BF arett Bee SAH, TS 
Ted & (Fert 11 TTT 11 AT A) | SS VHT, BareeT. 
fer, taeieed at ata Sacrait B AT Sta Ss BK TS 
Wit A sas S (fears 12 Wea), sake AgHT (SAH) 
(Fert 12 at ea) aaencrsla rast st sett sar 
SAT Slat S (Fert 12 At ee) | falerhe UPst ot Hise 
TORI STA, TATA SAAT, Sa fe K*, Mg”", 


+ = Sa a 


fer 7 : Uh SUT seta Set F BST acts SH 
seeehtae Siete (aremifers faye’ Sara @, ae vere 
aay at srrepiet a fertrsant see Ht Sears Stealer het 
feyay sat ec @, fra oformcaen theta ob et Scot 


ald é | 
Ss & st s 


far 8: at sant & sta & fata aranit & stra ar 
AVANT Te SHE TAT F | 


Ca™ aan Al, & SRT Bedierd feae STL ATS 
STATA SRT SHS VA ST S| SST Ata AT A AT 
Ted &, Ta tt Hi UeaT FH spew PaferHt st sere AL 
Se a ad &, Bin ae ta fat (fa F cet sez | 
firdt & wahist at veer Al aratt S at aeat & Bra & - 
egal Set Aek Sl HET wT G falethe egrets At att 
dt é ak sitaerdtsa (seers ffs) aret SY 
Wer STG 6 OH SRT a Pa AL area a Pa 


SRT 1: HUT COTATOSAT TaT SUTSAT) & shat A Slt arch Mas HAS Seaisharsit Sr Hes FH et 
(dispersion iuies) SESS ait Se Te LTA fre aga AS Tet A SrA ata afer o att 
dara & sha 4 Hsia ted &, ait aa 8 Sa 0S aa eat aka Be are SH AB 


Ate faraett (gecko) AMAA A Ga Te fer Fie Set He Sh set Fahl Te Tc s, HN Sa Sts ot ent 
8) dar amar 2 Re Sa ae aga A aH Tec & wer 1H ar CE Bere, Waa 3a fret Hts at TSA 
& fare det cht eet St at ae are at Pera Reena a wer ot arch 81 ger gel soft erarect & Satta a, 
fart Ufeectect oft after 9, Af greta ga ae rae fear 2 fe tat ae aan ha a act 8 | SEP ze 
Gat eer feb Tent a otal oe fasts weak (FS) etd S St sVa S (TFT 500,000 Bit 8) HS Aett F TAT 
Sle S| Sa eH & FAX 100- 1000 Be wd areit Haz wea ZF eS Shae wed, a at dant sat adel a 
Bede Sarat S| Sl SAP eT forgot ch ATTA a, sit sak die & ac aetia siento ger & arr a, 
aa Beet wat or ater afte ar seit eae Ba, TRCATHIT Te TL ATL TT AL Vl B | SAHT SLTAT 
SA Aet SAMA FT TTS, Ce CR CLERC CCRC EOI ET 
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Boes wBoe® 


Fert 9 : SISSIS WATT BT ATH START STRATA 
Uh We H saa Sect Hl strani ax @, Si a MES 
SSS ae Fiftia FAT 2 | 


edt & (fara 13 BG) | 


AAT-BAT aS FHI St HS OL AHT-Bew AES S 
arated tedl é | Hatlesaise St ada GA Hh TA 
oI areft fast Sie & (Feat 14 wea), F121 AT ae 
até, sata up cediga UK UF sitacrdiger ATX 
a set tact 2 | A arat sitaerdtect Ulat OH AAT 
caldlset Set H O } Sha TA Tet SSS Feet 
oh BN UH-GE hl HAR THs Tech & (Fert 14 at 
aa) | Fae OT aat hereat Hr set & sha F yaar 
eG Ueh ed & AN et at sed hers Fel ed | TT 
At ae Stat ara ST AF gar He are e sik 
Sah feeeeit & sft F sex ore @, aet ga Ue faa 
SATEERT F Stet SA At fare act S SH feat S (Pers 
14 at ea) | 

Oat H Sett Se gt Ht Sta Et A TTA Sa B, at ae 
BIT STH elt Techt S| A ee Sad Tate ASST Slt 
& fem fret ahr fee Gert ate strep are Wr A et STA 
Se, SAAT Stet WE FSt saath StTsHla Hr Lag STS 
wae Cat & (Fert 15 Se) | 


qe ary Pergt 2:1 Ft frat etc &, Set et egretser 
qeatt & ote Fup sitaerdtsc wed eat tect 2 | St 
fast 4 cerdiga urd sarge 4 ae vel aan? Afra 
SAAT UTS We AHR STAT SA BH ANT, SUT 
SUA Bik erat Hl Sth Sra A eae HEH act S, 
ai set fast al hers Sar} a St het & few ys 
Tel & GAM ele S aalfes SF Tea AL SST HT UT stk 
Get Tart Het S (Feast 16 a) | 
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aera 2 : SSS Geet 

BAA S TET a AM Ht feraNt aret Tet HIS 
oe gett Het H HiSaly Ss S| Ue HIST teeHls 
Uh MA AIST S SAT Sta S SA TS STAT 
OMT & Shea F SISSIS TY SATE Se SHS WaT 
Bl Sea et HIST HET Ve S ct fevet facta! aH 
geht ae Panter sed aoa eter 2, cers sar 
aus Wt UT feesen Sar @, at fera]e & flat 
feet OT oh AT SA Sct S| SAT Hee OAT HT ATT 
SATA Ser fear Ste e Bh rete Frner sre 2 | 
FS TEI HS BAH GAM VAS AMT SAT STAT SH 
Ther Het & ate Sa At Tel TAT Te S, TT 
Up aalt aret fea ar fax S aie Sy OR Teal St 
Bett cect Sat St STH | 


Sftert & att 


Ft feaferer Sear At sreatfsharatt Ht aefrprait sr SAT 
ht AEATST S Sek SN Hig ht Taha TNT HTT | 
Met area ar crest Pas act SAY] Sta S, Si 
FST G Ge HYSAT S a Sle fore oll Us Het 
@ AN Hl Meal Tat SMI SHE TA Sd S| US 21 
smal Ufets ata & st fafa veer G Gala Star US 
MET eet Pfs aacd & fare SterT-sterT ToTerH SAT 
rel Stet & | 

ga fafaera at ara sie & feth at aids & serectt 
Hl CL SAT ST Maha S| Uh, fara Vala Hed B, 
tar wea Stat 8 Sit OF erat e sik cers 
OTe Al Sere HUA @, Safes Ge, Hare hurles sect 
&, HS, Paftooa, oT Aa ery are Sta z, BAK BAM 
fac & over Fifa Hea 2 | 


fers 11 0: UH Ga are flere 


‘N N XN ‘N N N N N 
fj f ff Vl y f 7 y f 
: ) ~ ) - p - y yf : D - i . ) 
| Y Y \ Ny N N v 


faa 11 at: a ata fafere 


Wet At sleet AeA Vth S ST lst (AT AM) UT 
al Sitsent fafa etch S| aeett aca, ST oa Ft 
wafer aaa Heel @, Saas SATA Steet AT 
Maen Vat eA AeaasH Seat SMT FHS TS STA eI 
ae tach Shae Grech set arent alter staple aT 
arat Saft arrepha aa aa 8, at ame i ages 
art ara sad wet art 8 (arr 17 38) | ae 

sah feclaes Ata eect S| Sahl Actas ATA 
4, wie & ary, -aeeie aeatsharsit, stat 
HUSA, TM SRACHSS UT HEC Tet UH 
FSA-St GTS WS Hh VSGASH FHT HT STAT SALE SL, 
Te Taree PIA STH TET at cd & (Fert 18 SE) | 
oe fee aero fora ae ae fed saa ach es 
srqear daze Baie gute oe ee ye af icy at Vea | 
GAR aa & fere eer al versa st fore See MAT ht 
adie ait faces siaerait at ats act 2 fara a 
TART TAHT AAT St Tg S| Var safes Star S sare 
ae A Ag ar ca aT Pacer Sees S Met & ate 

A arate adhe sik sss sat F are 
edt @, AN fet a 4 fea ol & are se ate a 
arate aah a aera a Fe A aT Ta aA 
sara oc ara 8, a eat Ae zoel (watt) 
AMT & ora Usa Sa Gea Seat HI ais Ad S ST 
SAT sre At oraften aca at Gafed sae Tat 
él 

Te Fy HLS Gena St Calera Hl Was VAT AT 
aardt & ai fe ate (re fee ead ary 4 fafea 

TS Teh &, Tales te US Sa al Sars ears fst 


fart 12 U : Uaeeen, ct optia fafercke Sacral Fat 
Wt ald - Pftaet wahse | 


Fert 12 St: Higa, faferapt eeretet Al aad S SAT SST | 
aid - Fftact batee | 


III, 
peccees 


ay 


fara 12 a : fate] ft arex 


faa 13: cardea aM Staerdisa aratt At ad SI TST 
STRATA TATU SAT Bh BUT SHSl CST ATS | 
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FAH TALS (Pract Tet) Hh Keres SV Ted S| Ale A 
Calter sal Tet HLH AT SASH STATA SH pH (STeeTH 
WA) ar sactant Sach faders Geer ar otal Hed 
@, dl Unftera fix aaftiispar al secalita set eT | 
sah feat, putes Ht actiren ate, fecttae 


| fra at: ont frag atS-xt oar ah fst ver ae 
ardh®, adh a8 abt aret art AY afer Seth 8 aie 
aaferat ASAT | 


SCATST ST TaH-SaE oh TT SA Fert Be Siler 

a at act @ fare StgacHigs Udail gre Pale Tar 
AAT S| HUST F SF SACHS ASA HT ASAT TH 
oath a cat atch H acct tect @, A STA I 
sath Gen fart satar etc 2, Sat et Set cake 
HT SAAT SET St S! AI ATA HT ter Hees He 
Se TET STG Tred S Sa Vest F HIS, TG SETS 
BTS PRCT Tet Ht Ste He Geawet S AT A AeA sr 
ferret ST aaa EL Stet aa TT eT SY aa ae 
Sofa oh flac ae eresiot ee a Tae, SUCCES 
& (SN ea ate STA aS Haslett HI sare wad 8), 
wa dem fee aah ater fax S ites set few ard, aT aT 
4 at vet ete | sara wang “oF Cetera barely’ a 
& ferw, ers afi a arnt Bee, aT a 


fet 14 U: Hattensase feet at afsin Ft ssp ch SIT 
afte aaa FART ST eT @, Sa TisHaT A ga UH Hatt 
Be HUSH TAT TANT STATS Gt Teh ALS FH ATS SHAT LTT 
Bla 8, Baa Sas Shs H sats Feraet Premera S| 
ald : afer ASAT 


“ee | ait -areitat 


ferar tra ort aa her 
Bde 


fra 14 sft : Satrerearee A acer sucht araee deft ws 
Teel Hl each & SH ga TiSaT F Aa aed A aT aT 
aret gach fasts mT Sct SI 


Fert 15: ert are fst Ht eet : wea STA 
BSS Fal HI SVT UAT Ta STRAT Sl TART HA SAT 
al 
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ric: purerrerecear ay wees ay 
ur freed sik Ged SI 


Source: jackmac34, Pixabay. License: Public Domain. URL: 


https://pixabay.com/en/drought-earth-desert-aridity-711651/ 


h SACHS UA HT AST STAT SA Febe G ATM TS 
Delt F Pita fever seat ead Stet S| Teas ae TH 
TAy BT feHaA eS, Wed TH SAH Alet Ted S at F 
fee ato Tasers Fat WTF St STA ze | 

FSsTSAt atUy 

a fee wrepfas Gan F oe art are MT AT 
fafeerat sit cert fear al aap & fete art set 
off, star ea Ud stem Bia arctan at seater ara 
Aart HGH Ste S fora Stew Ss St Tore Mle S St 
eH aed & | 


Tae Teel FH torte Sar a Pfs we | sr att 
leftefia, theta, coca car aieficerste (ra Sa 
Seat F IaH ATA S SAT Sra @) S aera 

& | SST SF SHH AT-BAT TOT SAN STANT let B, 
SAT Braet eA Tapa Vit @, fer sacht aes. 
Se (SIRET Baee) fat ett S carfereat 1 Se) | 
Uleft-gefts cer Gretta H, Stes Sh HST eT 
ost sracrant & afta ft tae areafshare etch S| 
safere 4 canten aH eld &, TH S SR AA VS STA 
&, SR HST BTS ceiteesh & ett ch fore gecAaret fey 
Te S | SAAT Stet-stet STS SA ee MATS aT 
MEA & Ted, HA HAs & Uettelts (at-ShaNt 
arett softs werent) & fartta, deaita Sea-aaca 
are defies cers Sat tre seta - wast) F 
Sava eat Ss MST MITE Vth S, Fre SNOT FAs 
reraisg Sarat Sa ta & i a sera Hag BE 
ote, ar aiefifaaisct FASS, #t ear sere 
MHA TAT seat & ERT Gated wat srct S foreach 
prem viciett cafire ate drat 21 gett gare, Seta 
(Ttetl-eer-reR gett) H Seach HMM Maatsht se 
Set arb Pasha TAT ed S| leh GAN Sta SerereTAT 
Hl FSI HURL THS CSc &, SAleTe caeita 4 ferata 
HFT TST HHI Std S, AH HOT SAA GMT TAT 
adalat afar ate oat A fem afer) FY 
AS HA He AT aay SAT aT S| 


mfctterher- TASER A SISSIAT Teel TAT STSACHISS HT 


BF Fs TA ach GS sell F faetaNt sal set ech Meprerd S Al SA SISSIS Fa Hl FAT SH ced VU “ad S| 
CHa Se TN HT SAT TAT See ITA Se fete <saer’ ert HT S| CRATE A STE fe WaT st 
TI 2, aaa a an ga Reet ai ae EI 


Uh FA FAT Ser HST Sik Sas srett Srfcrat Sterne Sach ATTA cht Hea aAifsre | He SAA stat 
Snfeai a aa ge ort fete aa Fa a A sit at Ht agai fea S, a Saar fst Geet S AST 
Tee HERE S| der safer dar 8 wif eed i tits -OH Get & A Fa Ot SSIS FT TATA 2 aT 
aot ger a ret arc 2 


Se a ar Ue cast AY SI Sa OT ST a & Ate Cae | ae SSAA Tet ATT | Se HT ert They BA 
Fat SahT Cg AAS Vt STH | ST eH Sh MM - RerarfSeea Tar teres - Pathe Sten eles TAT S | AS 
Uh UAT HA Gerd ATA Taret STAT S Sl SACHETS UIST FH BMT Aalet LAT SAT @, I Ag eT wT S ery FI 
Phat BIT SN SEH SAT Hl AALS sel ch ST PH Md | | Ste Ale SAT ge cig sh UH fs cla Sa 
Ort abt are & Ae Ca At Ketel ICAL Se STE SA rele Al crelicHt Seth oes set ze STH | 
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aida at sharon eiferrat Stk areal A ogafeerc Bt srt S 
SH SSSI Fat SH BRT Safed TA Sete | 


faai7: Waa FA Gea Sh EI 


alg feet rettar sh worerd hal Tat AeA V? Ale TR 

Uk, Fa He & dis ade ale E : 

e sable acral al aati axe — setter 
VST MATE Safe Slt GF SAAT Ste SHAT SAT 
arate | 

© MST Al Ag TaTHE - SATaT St SRaCTTSAT 
H AAA TAT SAAT TAHT Bre | 

© ST et ar THATS (BAA) TacTHe - TS 
BRITA Sl sree ST Te Be Sly F Has LAT 
zl 

oreftetta a stat St GCS STAT Ves Stet Grea 


fea 18 : Seung Ue Sida ae & fart ari at 
The viled Z, sin ga we false srapfeat fia ace SI 


Ureheeitet Star S| Tehgaratet Al MIST SRaATSAL 

F atch otestiaact (-OH) GAS Stet S| Tet re 
FT 99-100%, -OH Bet FH FAT Sta z, A aS 
HATTA St SAAT S, SA SAT INT FRITS 
Sha 4 eestor ae Piet Vt St S| Stel -OH BT 
ST MARA HH Vt AAT S At FS Tea TTF Tera 
Sl STAT &, aelifee eran sparcnai & afte at warett seri 
Harte ait at waar ae site dete & safe 
coe aE aferer fire sre 8 gaa aT STITT aA, 
cvetteattter amr gedarer srevarett 3 aes awaet & fore 
AST HT (MA H HIST Hl LEA Ae Act) TAM & few 


Sl Se Seafsharal, St Mes Hl TAT At Hed Tad S, A a UH SeeaeHSS Se Sta S| eres aT 
tat Steet F -SH GAS Sle S| St -SH VAS STS HS THA S Bi Strate At UfswAT ch ERT —S-S- 
TAS, HAUT SRACHSS HI TAT Gd S| AS Me SH at fahtar Sea st Palet Hea e, SiN FA TS 
Sa TE sat Uap fare Ste car S| eA A et PAKS Sta S - SA MT aT Caw CT fray SACHS 
Aq TAA S Schl GT Fe Maka ect s feos STI Ter Sect, SLSR AT A VAT Sette SAT BAIT 
HUA Hl Aled AA HR Ue ATL SEAT BT F Feel Ted &, TK SAT CATg Tees Hh fore HIs[aT 
SACHS AIH F Oadst HET HT STA SET | Ae Hes oh fer, SHA Peietgatet|e AH StH, 
fread wa _SH ang arr, Hl ATA A TA Sa S Ales SAch AHA STSACHISS UIST HT AST ST A | 
SE SATA HOY reat aT Sere Here Seth Hse AY afeter fer sort 8 | Cems et arreRtaeeOT 3s 
HR AL Aq Ht Sd B, at oaftrenrear aay eitene Rrenrer fear sar 2| sre art are da a TAS Ba gag 
area 2) ef. ge sec 3, fe aa au art ard 2, aa a a i a fe a aE See ee ee, 
aie arr aot arate saHrgal (Sie) Ht tet geet aM | 
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CrettaettgetT seit Farrer Cl fayasitt aaa OSU aa al SA 


[on guest = Afeasea 9 adat acaed a arctt 
Ugeita dieters & ota a Teath, 7 Wd (Alle), Aiea, 
F | 
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geratte, < 
90% aus Ut 
4 aeraattet 


Wace uletiv- | i a ay AIA WX araet 


anfetent 1: aretha te cect aes aret sry Stet & fares Rift IST aS Vet S| SATS TAT ITIAT aac 
& TT Vaca & Sts Ht seirant sect are &, rae wore At aeerd @ | Hales ae oral seta 
ol Tod HURL Tes CSch @, SAAT fase STAM S La AM Sle, FA HOT hers Hh el HAIN Std S | TH AeHL ah 
Coe OR rel Fare aad | 


fora Sa S| Stet Aoela HIST Hr Sat Acit A Ta ald SU HAA (ATAT AA IS HF Sera), HTIT 
STRET AMAT H STRAT SAAT @, AT a Act Tet SH S BH (safer ofecteft) cer arettpraeet (Ars At STE ct 


arm Hus fenet Bd S| Gard are) oft fanfare faaw S| 
TARTIRATT FTA, Sat TAT TAR SHS Tepe UAT Firsent 
ait avant Pfta ae apr are feat e | Vrs TT Sar Sa Ue ta an i ted Fae ores Arafat 


MET & SH Ste S, SL ATRIA TAT TITER SA Sat ae sar So HEH a SeOTTET aw evel file 
TAGS HIT BT SS S| ST SATA TAT oat Ua z | Bere & fer, ga aa Fever VaR aT 
AoE HT eed SAN SS HST STA TTT Gag Ofer eT a sik vere are rated a wat 
HHT S| TT SRR wT a By a Taras Teh are Hehe rete a Aafia aT 

ANT etd & Se Stifstrs |S sa fafa & oro fara 
ake Sa Oetat Hr Garfera fear strat B | 

et eR, Tae teat At SULSAT sh aTer fast TaPT 


— ~-- i— 
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. The Gecko's Foot. Peter Forbes, Fourth Estate (London) 2005. 3. Chemical Storylines Salters Advanced Chemistry Heinemann 2000. 


. _How geckos can beat non-stick. Chemistry World Blog. URL: http:// 
prospect.rsc.org/blogs/cw/2013/04/02/how-geckos-can-beat-non- 
stick/ 


areas Sadtel ada F Tee oh Get GH AT Haare S| Se org. Sg. St. Test S WH. Wee AT SaTPeT Shy 
shear sediede sith Use, sree S Taras HF cea. St, at Saver wheter SI S| Sell STAT ke-STaeTT HF 
amare site asta car stead sediede sith age, sree H ferar | attare : wea Frat 


et ciel c& aranitnt A ae Stat S 
fearagr ARTAUT 


HTS 2300 IT Tact SE TTR ah SEL AT NT AT feb ATT UH STATS MoH S| OL SH a SF Mt ST Sf SAT ST 
at aaiftent q Gist frente &, ae ae 8 fe Fle ot arises weft Std J 1 aeMt Heer S fe ale Sergey Bay BF UH 
HAT HATA S, Al SA Ae AL TST SEATS Vt S fee St SAT Spr Hat SATTAL ASAT S Fed SE SPT | Te SH AT 
ate fastest (entomologists) & fre Teel +1 Be @, Te ae @ fh a Ale 

fone dee G UH-SaL Bh UTA Gare HLT FI =) 


ars Sadat SH et, Heo Ue fagteg at etd 8) 4 SAH Se GST , az. 
frenret @| & hed & fe arene wet & ofa sepia ata f 1 ter vee Star 
& feb, HUA Al AUS TATA Sohy SIs Al Tafel HT HIT Fe e feb Het A 

tise Aleny (sadiftan fora SSarstter TAT STE (volatile fatty acids) AT Gren 
SCHST ALT S SA Whe HTH SASHA Se S | Tet raw SHY SNA 

Ted (SH Sl) feet A Gare Ver fear Ta SAK Get TAT at a TS WeHTAT 
Sfa arferd Su, St STE H ata Wear VS H fer ot fereet St Sead T | 
Weed Tea Sah FSR A Freesat Sl Tag HUTA TAT AT a STATS wT A 
stead carats fax @ freran Sh AAS F geHy SA ae SAAT | 
FETA H, ST HLS Ht US ATTRA ST SEAHTCT HU Sh SN ER TAS HL S SM PO TH Sl Meet SN CAAT SAT 
Sea HU | fesfeat (Locusts) Uh UM RE H ary (microbe) H Asta Ftc S St Se Fy Sd HK AVS 
SA FH Aes FUT eI MSHA (hyena) We HS AAA & ATA oft saeht Teer Ofeat (scent glands) 4 tery etd @ Sit 
sé Grates oh -arateaat F oh ae eg eI 

safe sare ae sta Sarg oils AL ea feet AT GST Te ST, TT Ste SGT aT aes a Sf SAK SG BAT ST 
afar! 


ferrer anrant sfisar sediede Sih Use, sree H storie Shafer vies Sh. ferret S 
serif siteraprd cent iteefter Para Ger wie orga cre 2 | gach reser at da strates 
@, Sie fears Br S Sree SAT TTT Storer Slates cart Pensa We S| STMT Sr 

nt vigneshnarayan3 13@gmail.com W% GF Ft Wd € | ATATE : aes frat 


aig dsz.. dfsenaha expat asa | GA, 2016 


51 


TR Hl Hes Galfer Tae Ta aS eH OTA a ae alate 


Bee TST aT ST SAH TARR] apap ater: rae Pater daa seat 
elifeat ar ua ob des Us wa H aera (sensory stimuli)’, 48 eT (AEA & SRI), Lah 
SMT, feaTRbere Ufetat sar OTT A STAT AR Tevet oat eo), geasa sit a zed nea wee 
one, Reps af oredmesrt se aretae Sines | 
aa, oly (Got ST AS Sh ATTA G) BAK saa, (HA 


Arey S)  aTeaA S stat afar opr Farr Hed 


Set SAT ASAT SN Set ah few fret St SRE x 
Ure Sse ot A IS SUT Areh aes He CVT | A . . 
aft sa feeraen dist & sever f St SMa STAT 2. Haat aa HI GAT Hed S : UH AL Tal 


ast deren & fare, fret oft qrarrerre sis a SAAT ST HST STH STE ST STH, TT SE 
aad & few, watt Srna & aaa & few, aearet AIG, FE BA ATA oH TTP LA SET ST 
al strnfia aa & feu atk aad seat Ht SST A aldi & af Sah at Ao ale Puta ax Uh fe aa 
feu art S| . afar F Sach fru ats Gea @, AT SA UT ST 
lS Har f A A HS ASAT TA ST Sta 2? 


are faery oF areht secre & araste SF S Tees 
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3. wfafren dat : Pola at aa & are seed Slat 2 fh 
SAR SETH HH Mel See ARTA Tet sHAT & - 
JAG Fa, SA GE Al Sah VT Teara ae! 


at sik sas Ufa & afta SA are $4 
orafparant At peareeran dent da are At are 2 | 
diferent dat Far 2? 

Steft Fear S cree ATA teh StereHTT Te TAA 
35 cer fareft a famett er amr afiteer aia eta 3 | gat 
OHS oh da Shere Select Ste S, Tel SI TST 
BI ITH Meet Std S| AeA oh FF ec Sh SASS 
San & cfatent dat afrarat wo S wa St RS 
BMS (Ae) F Ad , ST Uh S STS HT HA 
él 

fran da Sat & fier Gare Garret At ace HT et 
Sl ae Aca”, Aer HITT (TA) ATH Farsrs 
SOSA Baa Sa S st UeH-ge a aga efter eT a 
92 aa 8 aR Fae sete amen att 8 ea 
aie & crerahien sarrenret erfrer et &, 3a frets 
shad ofealtia a 88 Sante ae orang sie 
TR OK Th TST ST SAR Pe aT SH Uh TA 
dehd H aedter at Sct S Ales SA SMT A VHS 
ae | at St & ste StF arent Fe Taras dares CH 
GTI HR state fare Peer Hed S| Ted ast 
aamantat an A aE ht set are At ata 
ary eT atcet & Frere sat Ba ASH a are ais 
adit Ba HI sarees wer Ga a a ae eer site 
Sar ®, 3 ga Ge a ea a dee a aT AI, 
Git srraaht ate at area rat a fears ch here edt 
(Fert 1-H caifera) | 

aT args ead fear fee ae Fas feet arate feet 
aftay (afb) & star feat 2? Sik Set SALA 
SISK A Se Uh OST Ache & free fer cia 
PATA 8, Gat Ufehel F Hg-aay LM SI eH S| US 
Ufshe STH Ted fereqa STS UHH S FS Se B, 
free sed ater arent dat & fer ft stcaet sitet St 
Td S | FI TSA ALAS Athe F oft srs UH ast seit 
anit fe dit =a Ge at a aga aren fears 83 EI 
are fran dat Fr wee site ara frstvar act 8 
RM aed ferferer silt eat Strep feral Stk Wepre ah St 
aad @! 


We VAST Sa @ fe sat Stet Steat F aren dat at 
as && ote Aaent H Tee STH TET S | AL UH- 
SAR GHA Ae HLS VB? ATT ATT THM FH ITSM 
che ala G2? a Ufhe fea wee aad S? gas Cafe 
hl Ge Pha THR Sle 2? TI Seater eS! Safa aT 
TS Fy fare AK SH HS ses UHH Ae HT 
Tet Get S| 

dftent dat cat steaaat ae ch fataer atts 
aarfrept A fae aa ar Stee HA Gh HS A 
STATE @ | RATS Bh HST RATT HT BLATT HU BT 
ait van ser 2 Re re ave pera at weer Peet 
#2 arent} arer-yen a side Bia eae ai 
See fore Wa RA Ue fer Hea Ver aK Tt S 
faa area S 3 Gear as aea at S are aga Ba 
al ACHAT ART Pre ae o UH-ae A GS aa E 
Sarfteet A ge are oar ven ea HL aR a at 
3p afer fas cube sprung are ob verre 98 Peete 2 
34 Varel & uftomcaean, en taleserstew terme 
aah Ars ste Are? Chet At Herel, staifeer 
Horie, At oR cat aretl aA) Be AETTT 
afret dat & oftae faat at sad &, faa wT: 302 
SAT 10000 SRM Vet S| Ste NT SI HAT se AH 
op feet & fore ft Car He ort & fore farcgat stearat 
fee ST tS S| SA At Hl Ca A Tad SU fem eT A 
TTT 7 HAUS, atc aqui § ata 8 ean ats AR 
Bld &, sud aig ate vet fea rent & grr te 
felt Al ACHAT LAT SH SAAT ArH TOT VET | 

te aeqoh aioe feat & tae ot agifrcat tte “ST 
aftaet (aa-afehet)’ ser Tat SETA AL ArT AT SAT 
HATH WI S ASAT Vtd & - Save ch ferw, ATT 
Soren firera ara B-2ERH afi, fared afehe =| 
sara afer agen % frau sara afer afhe ar, 
Att agra Tet Uhr cK SEH fewer alchel 
Al Ua CPI & few tage ersat (electrical probes) 
HT STANT SAKA | UR ST Uh MRT AA SSH 
oh det oaaere Hl Pa Het aret We alche HT Tet 
aeat Feat aa SAAT aye agree afl atta att ape 

2 Sra fea tae afte ore ana aa 
oat are er TART afehet SH SAS AT ATT HTH 
Fd Sl GAT cht Ahad HUT S| Stet AQ Tat TeHT 
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Ferd 1: Sa ata aftent cat oh Tee ata TRA ch MT teas HA S | SATAY Safest Bh Pat =TAT Hl HHT 
& firerre At wolf car ater St Sar 81 F sa San aT Ged Teas F tet Sa S Stet ga STM ar Gare Slat @, Bik flee 
See eh Vea fea Sra S| fae ae Sash Stat At TATA HF Aee =LTT SHT UsHea SPLAT V BI tet sl ftapSs ch fore Hea 
1 eam @ fe at & aha SM aren are Gare fares Te US Tara Brea a Stat @ fares eae Hed S| TIA 
HY ETAT Hl Alora HT RL Gad S AN Ses Tes AT AL Gah S| ATA SRT TA Al ST arch Taras AAS at UH feoresa deh 
F aaet fa Sa S Css AL UH BN G STAT Ted St Ga SI TH Tse St Set S| Sa RS aS, H-AUA Ulehe & HTeaH S 


ATT TS SHAT oh Pree a Se Meat STAT STA Ti Cit S | 


GEN SA TAT cht a Fach Sach Ufsws Vl AT fear 
aa aad &, stem fh Sa WR VT STAR AT ATTA 
Ff MST-AT FACS HLH SHS AT-BAT GR WE aft 
aed HL Ghd S Al Aisha HL Ged | 1°” SAM SH lect 
aren dat & stk afer sifeer frarsita atchet ar var 
TH, SN SF WS FS SHS SAN Tera HUI H Hae 
frat @ f& saan fre verre fafa reat al gear 
Sed &, ded S AN he SF Sea Aan Hl aT STST 
ard @! 
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thet cht AfeRaat ea aatdt S fee alsa ha 
fata frat araré 


HAA At UH AT TST SH At Hl AAS Ht Tat S 
fer het & sifect alhe Fa WS H TAT Sd S fee SAH 
avatar At aig reafeat set edt | get feu Te wa 
SeTERT H, SET aaa Hr - few oa H Hts att AMT aA 
Seater Tara Al ASH Sach S, SAAT AIS SAT SATA 
Bla, A ATT Uh St AA HR Ae St-St 
Ah FS het fA SG ST ST STA & - BAT AS 
Gat fe Sa GAT CANT Bh OT Sa ATH Hh fee UH. 
aT frarstter atch] 2 | art fret wae cate & fiat 


SEM ste sat ate & As Std S HS foal GER ate F, 
HRCA acta ae Ba fee aN BS Pes ar ait SH ga 
ate & afta afte Hi ara et cafe & stat sar 
Or At afer ea S| a hts a ras S SA ferent dat Sik 
Sadi sleet afhett & Frater & Fes ea 2 

Preoet ae sere HSH Se MisRaT Hh ANF AT HL Hes 
arent eft Ht 8 ae aaa wae arent Sadi 
fea ara Sita, Set fer aT, refer, afar ax 
Agi % wor a afta #78 31 crate a sai 

& det dat sik sah facpfaa eh & ea Ff aes staat 
&, Wed SAH Hy Gre eared Ht Pact AH SATE 
Bl Hei Al AAT AKA SH Tes STH SA TATE AK 
oh TART A Sach Tex Sasa, aifrent da Al ae 
ana faftia at 4 Sach ATE SATA TET e | 
FAH ATTA SST ATT 100,000 RMT area aPaeHT 
aa art Sfeet eat 2 | Gecht Ast F, Seehl Gea ST 
Ofer aeacet & sitet Ff feaeet ft ta Fraat ar star 
fearg car 2 st sak Pato at Preaifra ae aed ST | 
Cifras sitereert 4 aartar & fe US Fra S eR SN SA 
OHS FS eT Ht S! Tt Sa AHS HT SVST, St TH 
arabe TOY ate @, pet STMT sent fafiar srrepfeat 
site wernt are 100, 000 SRT at Fer ae Sa S, SH 
Soe ame tad o1a we wa B 

Wet AiTeaT AIST (ALE FSH ACM) TATAT 
SA AAT Sl Se HUF Sh fee, AKA spr oT Tact eA 
apterroy Pattie ater @ | con StI] Usp Cat asa 
acchta ete & faraent seduret ees TTT att fener 
SWS YO FH Tentlast Belt SaccHl H Sat PLMTOTSA st 
GET SIN Veet HY seat sat @ Farrer fee Seas 
fea ST Aha S| SAT SN Fe @ fH Ta UH 
HIM StH feasartsta Stat @, dt SaH GF Uh BIRT 
fears sore et are SATO St TT oA TT TTA 
rer eu at ofafett aa rare gaa a att 
a ote Rates srerypsit at der eet at alee fer 
adh afte arer at card srt eearsit Ht oft sara 
aa eA Be Srey aa a yl ear 
al Fat aed &, Se RTO aren ara 2) st 
STAT Tet BITTY (SH Giftcrars wax dee wecild &) 
war an aie enfsra dae atta aE tar aa Et 
fee gait Prenfera vet Be | seem Herr 2 Pe wee 


IR Set Up Kroes foafsta Sta S Aah TS Sl AM 
SUT SUT @ (Sta fe Fert 2 F aT aT Gea z) | 


AMSARS ITY HOT sh ferret Ted TET 
sqaear ii & faftia ea 2 | wei Hwa BI avs & 
CHA, CHA SA LT SAT AACA S Vt SL TAH 
Tat F Sadia ea F comet 10 fea ard S| Geet 
fea, ag At sirenfa Up Gach welt At tte tet ett 
& foe ST SATS UH HS PIMOS SI To TT aL 
Tech S| Tera HIM S SF arch SeafsharsAy 
oh POLAT SAF FHS ST STH TST SY STAT S SAT 
SWOT la ST Het St S| TAS ATH FIAT 
at oetre’ Slt S| HOT AL EA CASTS A ETAT 500 
aytoane fififa drone 8 aft a ont age gu nat 
3 cific da fafa yar & eft 100, 000 rat at 
Tal ard € | 


Sad AS S HINT Sod falsest Te SH ALT shat Fer 
ard &? 

farferer rene oh =arat cat Patti aaeAr 

Se Soerfoe Hl etter Hes & few Vloctleca ct ATA 
Ald | Teel ct Fe fe, Teal I Sa Ue fear ar 
Moe ffs SIA S At aS (Uh St MS & ALMA 
AR-A Val ALA TSA) BK ATE f-ft VATE 
PRM SIT UAT S| GUM ard Fe s fe 500 loeeT 
a ydke aa & Hea aren ery at er aaa 8 
(der far 3 ta st ae?) | 

Het Uh SRSARS Fl EM SST TA AoA 
fist card 2? SR ean dhs Sa S Teh HT Ge 
OY SIAT-SHT TAA S HT RA & ferw atest Heed 
8? ARISARS Wop Cet SAAC HT SEAT Hed St 
(AFA oh SAAT HL Hh StH Stet @, faeHl Star 
at WX STAT eae haat SA fagry cafenat a et 
Se @ Sh F AGS Slt S - UH Salts HT HM A 
SH SAAT SAT TEAM FI HIS Sar S| SAT THR 
, Weash ASA Hl AMOS ch Was HATS HIS F 
GeaTAT A aaa 2 SH see vies eee sar 2 aie 
fret oft cet atrecttee H et Star | 


Bae Slat ETA SF aret TRA Ht Uh Sed Vt 
Tere TOS ah SUT VTferer Fea ATA e | Ale Sreetas 
PRISE SAAT SH ASA FH ATA Sl AAT-ACT AA 
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Fert 2 : fercnrar cht oishar & cen aateroy - ste Gach & faepra F xem SIMU sar SaaMT set erst HF fates yee 
SAMOA cat Gay Hey oh FTE FRAT ATT S | Woh TAH ITTY STATA STS fersarfsra Sta @, Faas S Ger eu HTS FS Uw 
SAT AR TR FAG THT ST SHTTTOT STAT, Teta SALT Wa TAH LRT VT S | RLY Sh crear ta Hy, Ko SHIMMY Mt roeree VT 
@, Sie fare fasts area aret HIM] (eras ax Ger) Sl Te Tete fests Fer Hea es, Te fle wep ae fears SAK ST ATT 
SOT FLATS | SA SATS HN chk fos Ua Sheth ALSARS J Shar AT FAMTSAT G SATS ATT HT STA FHT eI 


faftia eat @, dt saree ore Pats Mt eae cer feerst 
Ta BT aHly AAT SET | SAN ATES, ALOIS Use 
carroee oeh aor aaeitT aes Stee aT et ae 
ana chat & are Here a Fahd sa HF, FRTOTSAT ch 
A BAT Ae RA SAN eH AL Ahh Bh SIT UH 
sorters St Pac Vt Sct S| Sars sh Fer, SFRTVT 
1 ART 2 Sl Arey (Rares Sim) atch Cael Gee (FET 
STH) St STAT S, FRTOT 2 FEL FRIOT 3 apt ATeT AeA 
Tae FS ST STAT B, ST Set THN HH TSA STAT | 
FAH COTA ST FMVS HT HHA SAT STATS Si 
THEL Ste & - Teer FATT 1, fe FETT 2, fee ETIVT 3... 
aR get ae AMT at | Faery ale aly AoaeS FTO 
1 At ‘aaa ft fash (ersn fash & sftar ot at ae 
Uh THR HT A Tey HLA, I ale ae AAI] 4 
aaa cht Raschy 4 on at ate ead ae I AM Ter 
eT An get ate Fe ete era ATT | 

aa fate a, oer Bo a Use Ae ATS Fleece 
FATE ATs TEAM FH HTS (UH SMITA SAT 
Sater St Sah alex aes sits aT are He fee WT 
ald S) Se HK ld S St See UH-TA F PT TAT et 
| SAH ACTA, Usp Stee St (Welt SMTETSAT SHI 
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BHU SH Ae] HE faU TT etd e) Se A H AT Fae 
oh here Prattia ae ect SS aerropsit a she A Carry Sik 
BAS & Seed  ATA-AT SIF ae St Sasa SAT 
& TUT, ats F rece HAH F CAT Ft 
afcat He Teh fatter cht Scr He Id 


aftteh ch cHratcHNt GUS (ATSACA) 


Sar ly Ase el fe Sa AT SS TA IT 
fergied Pence UTA STAT, Te Be @ fem Het 
al SAH UH-Ush CHS Hl ASA TAT ST AL TRA 
Tal Stel, Ties Fe HAHN WvSt sh Tas G TAT 
@ | SAT HUT Te Sle @ fer fepett fergty =roctee 
Sarr senfea =r At wah sae aA ea A i 
oftaen & we aariard seater (aaatkey Has 
ary At Stet @ | Save & ferw, Herat a afer F, 
US 1? HSM AA Uh UM AMeekeS TAT 120 
SRM SATA @, St at Se Soars F ATT eS 
Tea al eet at afore sat V1 sel aH, UH ST 
Roce, frre as “Terra 1S, TAT 150 
SEAT SAT Wah ST AAS Fear cL S Sit Prax US ST. 
afar arfterdt cad @ Sra Areas a TRE SS oe 


QR aA AAMT Hl Sefer ae TT V1? SAAT 
Tactat @ fer WRT sh UTE Ua ATT 100,000 RAT at 
arafen at Peifra Hey At wrt seat Src, afer sa 
SRM hat HAT 500 HAS Get wt ahr 
A TST S| Ae AAT At AEA AL AeeTAT Hr as 
TAT SH at ea @ (Farr 4 ee) | 


Weal & shea & aartare 

war a aft serhat act afeRaat & ferw et ara ak 
at saat & ar fe sad @ feet aa ar eats Fes oft 
2? fre THR oh Sea st afta eH aT SaTPseat BT 
SA Ga Ae HT TAT Ta Al Aare AT, Set ALS gh TAT 
WRG ACTA CAL AMT & ATA HC TAT TT 


far 3 : ten iororant & wea tine B aren fafeer were & maa Ger ata S - HfeaosH eH HIST FS eH F 
SMUT (SA) HT STAVE SAS SPLAT SITS, SA SS SAF A Wealeh HL AANT SAT Sa B, BAT fos TSA Seeehe (sAYS) F 
BAT S| HU Sh VATA H SS HAeTT-SteTT ATT loereat ch are Prahtes ferer war zs | eles Mee Rocks ft Stat , FAtere 
SAAT TAH ART ST Uh AANA GAS Vey aL Hea S| Te ah Ba als & safelfeeh, Ush Alserree & Slay F AgopSy ST UH 
ST GS HT UH ed St eth SHAH HAT Sl S| Ae HHH UH ALSaAS sl AA HT SATS? Tae at afer sa @, FareeHT SHAT 
FS AT-BAT SAT TC ACHT-SATT TTL Bh TAT HT Gay HEA Bh few cA S| sa fer A, Sag Sea wend S few oeeew fase 
AT, AT-BAT Te ch IT PP foe Sd S| Sa TSA Se ARTOIS SAT AHA ch SRTTOTSH Sh aver Vl ett StecisharSAy oh 
PHTST St HS Tt ALS HT SAH SANT H ferry Tew Se AAT SHY SerMT HY AT Mfererr Fret ae | 
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Fert 4 : fear arte ost B Pretent SAT BAT S| MAH locke (IS HIM] UH ACA (Sle PIMMI|SA) Al Wap BST 
apt fatter Bea SST STE H ges Ted e | fae a aah Uw St arte alche F as ad S| Sarat fer, UTeUereh | =RrocireS 
& SRT Fae Te at AT Se Ulehe F Sy Sd S HT Hat Sh Ses ch SNA Gua STH sat aera ae ch fore Star z, set 
Uets 1 Rleelee SKI Seales alt Es Sa Aleka HAS Tee | 


Saal lS Sar S| cafes free off, SA-S ifea, aa) aiat GAM ted @, Sata dan da & Prater 
meatal, Aecra, Set AK AeT eh fee ATT HLT EAH SHURTTOT Ferferey Te Sh ARAL Hl TMT SALT 
ant a sft, ata-aitet santa fret S, dada ze & fee sores alee aor srrorfeen St car SeTATCAT 
sferepiferes BT Gt LTS Sta ST Tat @ fe ast ATH A Ut S SK sah Gears He few aS ter Hae 


afeaal 3 der an afte welt det at atthe | 


Seg-Erhy Aiea hes Soo-eata afta hes soo-eata afer hes 


FO Ll ene 


SoA EAT ART hes ah F Gaal a 


FES : TORTS ATTA Oh Sheet H at Perot ster START VAT St S | AT-BAT AAT &h Sieh HAT Afb 
Hott wep sett at caltsrnat Gaeta etc S| serecor sh few, Sat se Varhaal H Tera we fe eS aa ae, Sa H fees aes a 
dadl SRM Rah SoS Seal HT TTT TENT HEH fC SAAT S Fs Tad S | STITT HLT fH SAT Feats 
Sed Use Stet S | (adapted from '°) 
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Gust Fata S| ada H, Sh ATA F ga Ga HY 
fpartcad att & fee sedate fene ST aret aT off 
GAM ted @! sae ft Saran feast Het AY ara ae e fH 
or for so-afaett at Fifa cet & saab ofeaer sr 
aa ae tarfar ot secrets Bo S UH Se fea & 
(fara 5 oe)! safe ae ares Ha 2 fe et Al aeret 
srett araett srsitfet oh rer few Te ATT sh ATER a TA 
Be Seta fear, carr sfSentor a cifrenr aa sat aE 
fore ff et STAT Tas SLT ATCT SAR STAPH Vth =e | 
Preang 


fact ae a5 S, STAT Sta 3 AT At fara HY 
hl SAR aaet ch ferw farfaer vere Ht cept teat sat 
saat feat S| SA Aa Sa dattent FS vets A at 
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AT Sat UH Sarstaich S | SAT SA aL A Tat fecraeH S fem fener aks SRT] SN St.T.T 
ier Hfereat  =aet afehet ob Frater cat Pefera acct S Sit feet Aas chet fercnhera Se eI 
F Uh URSSTHENT Hell S AN SA AACA Sh SAL Heil Hl ARGS SIN AAS LST A TCT Tats | 


set soniasen@gmail.com 4 Mech fA ST AeA e | ATATS : HT fraret 
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sftpied cb. Ca. 


al St Hh Ae A ATH Sl I TH (SIN Sah ae Hf) BA TSA 
Sd S — SANT MAK TST HN AST ST SAAT S | TE MT SATAY TT 
GO ry ae 

Sl Sel S BN Set BATT Var BT F Se AAT BATTS TAK 

F Seteat Sarat oft? Vt, THT a aa sarah TR 

300 eefeat of, afer aan ett or feb 206 
Seleat te are a! 

Fat Aal, FT eS fSat Was Tal Be z, 

FFT UH-TaR F frat Ty (FS AZ) S| 


ST STTST Ta @ feb SATIS AN ST Me TST STS SATIS Het HS? 
| Reem Cliche) Tes Mare CEST SA SHS FHI AT HTH ACT 
ol Far a & aaa eget & eee A feb WH Asta, 
arden sere (fart aarti ar sarfter ed ®) ce sits 
Hl Sih Td S12 SF 5 Me Hl By & sta ae 
DAH HST SM TTA S SA AH ST STAT | 


SA GS SA Ta Hl SA S fH ATA Ho si Va S 
Ges Hl AMAR TA STATE Tart & (Tafawha std TEd B) | TE 
AT STH eS Ta e fee sarah wefSar Al Wer ax Tend 
&? ft at, sefeat a feh sted st aeET ae etd @, aes Ty” 
qatar oft at arch 81 sat Ree aed act ded AY 
nfafats a eefsat aust ve ort &, Rot act wat 
TAHT St Se S| Sesh, god Hatta wo a Car Ste @ fe 
Rl Old Ulet F WUT Veet Ut ake Tac AQ SSSl A 
iret 8, Se wa eT aT afters feet Stare 


TAS FI TET 14 SSSA G SAT STAT SS CANT Sa, Fale CH SAK 
aT AL AAT ST LAM UAT S | AT SATTCHT TAT @ fos SAIL Ne I 
SSfSat TAR THT Tech &, Si Var SAT Te Slarenret & Shs 
SAT SAT S Ae SA SASL STAT Hl ATT FL Tet St AT Ae | SH ASA 
oh are a Sorat srferenrerey ere fears SF cert S| Mt ArT fe 
SATAL STITT STaTSA AT STATS Sar ST “AT SSAA? MT THAT z | 


Test Start (fae seit a fests art eset Tat 

em At Stadt sft Her ara @) Gare Teese Sarat 
GOH S| ga AATF aecd ets HI aaa ect ee Seat ai. 
AX cect arett @ Site Roe ferret Trae Vt STAT eI 
arstter art ae @ fer get after && fenelt Sorat Hr Tt Tat Tet 
2 Ciel BS ACH HF ae Stadt aS Tea STS aT BATT 
Ste St are 8 | Hrs et SAT fe Vat AT sake Ha Ste B, 
Oe Ae Sat se crater a ake S TAS St Act 


Tada MS ACATSH S | Seely Thea fags (SATs) F Staete fenar eS Sik Sat fecraredt HET ws S ASST 
(arz-teitery Sata ah are safest #21 SAG sriikis@gmail. com We BET fsa aT aaa e | STATS : acas frend 


Bl AHA S STH AS Ta VI fer STAT SET St SST (AM CHT 
fore arg ga GR che Gen 8) BT I Ht aaa CHa Si at weet 
Slat S| FAT sTTHT Te S fe ae stTISh MN Ht Gers TAMIA Best 
He? 

RATT Fe aT Hahle S A siflrw aaa Vet 21 sa Set ar Ser 
aT, airfare At feferen seat FEET CATT 9 SA ASH Hl Het Hea B — 
HATS SAT Set A Gar Act AST SAR TAT Sale! es fares wT F 
wfmeriett Stet S — GA GS SATE STTT Sa Tea TT he fe Te Est 
Gract act a! 


aa MAK At Baa BT seat wl ecg (FA 
feerary Seat Ht eT ae) HET aT S| NY 
ae STs Br Mt aT GR SIH A" | 
Ug ad 2, Sik gat sie fh 2-3 dé 
ferht star 8! sar strrent oer & fee ae srt 

Drea Sest STS MN H Usp Fecal aT et 
8? SAH STH U’ SAT SAT @, BA Fe STITH sas ste eT A TA 
ated Galt eats ETT al OTe chet S Pet See chr oH ta eT HTlaeTSAT) 
Fear edt, Set S Steer ear Sa HEAT HT Brel PreHreTAT z | 


aah Ik & F sit frat gas siftrp eefeat arc S 4 
@ ATH ST — Uh STA H 27 wSfeat, 29 Vrs, BK 123 
srfterareey etd 2! 

RAAT AMS IA At 206 SSfsat FF 106 at fers sax 
STAT SH UT H Vt S (WH SAH 27 SStSat sik TH 
F 26) 1a srg ek Ht Het SSteat Ht sre F ft sare 
ald @! 


aan a at afer estat wt 
Tafel hed & | a eSfSat UH 
fist sardl ST Bare aT 


BAR Tat F Ola SSleat elt 
@| Aa $a Td Hl AA 


art 2 | arf surat ara 2! 


Azim Premji 
University 


Yet Tac 


BA Ads ait hares G ae Tat At Farrar atrertten fergrat ch Tate & Fret S 1 Tt 
WT oh UNS AS BU AT H, AE fra HET Shera S few Fags St Carat Hr SET TST 
wh fet ea hact sactes Garterad VEN at Fs Ted Sh ATT TANT teh BTU STAT GAT 


Teal Hea Chl WEId GA S ? 


BMA ATCT AL HTT S Sahert Sta B - TS 

aaa ft faaret fe dist a ate S at 

atch & fare Re F eit SAT GRE edt F 
ae at ae GA At fararar fen sepfet fenet axe S ATT 
aad @ | ae fara as oral A varfed atch & faa 
O al Hl SA Med F ST Gand Z| Tech 2, sani 
fart (phenomena) @T eas saa 
aU, Sa Ice Bt gear st faeett fasts ofeory 
al Waa HUA &, SIN fe wea HA Tet HHT F 
Wraeet hth UOT Al Pa redt HA SAT VAT HEAT, 
AU $A RS S Uh HRT-TATSs Grae Al LAT HAT | 
ede, ag cist ar seat Saft sar alae gas aT 
i often arr & fare eee WH TOT TTS SST FT 
altars CPT, free fee tEAM @ fe St feraT 
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Wl Saale ST GA RH Se STATA SAT | asa 
oats Gar A sa et Gafeat Hl Hag: Weft 
Wess cat Galas Maa & ST A Sarat 
Tea SMe ze | 


ed, STH TROT & Farah, af Sat UH-ear G farctpet 
arom arr wet S, ahaa ai a waa A ote 
after aque & aft sit after a2 | gee Ty, a 
Ue eat A Ge aC Sa TAT GTA act SaaS SEIT 


(ar sattit <r xieren) aa ret are apr set Sta ake 
See Frpret re Feng eft fered sear ar feperenears 
hl er aaferen Sarah at siteen fereda aa Pia 
ae H Aad vet Hed | sat Wer, als feared cat fen 
aly ol Ael Slat ale ge sae Urals Stacia Hl 
qe SAAT TT da teh FT Va Tg Sts H aH Get 


Tata Fel CT ATA | Vettes SANT Nl, TL TST 
aR alg fared Ua cae fees aeeat aT safest 
(postulates) UX Sremita Bla & St Areal BTA 
UR frenred 1a Pepe Vet S| AAS Cafes BT 
Shae SA Ae OK faeara eA & few wisfera ea S 
fort ate So Stet OTe Sfesat ch SRT Hel Fae Std 
€ | afew fret tat Shs & ant F, fe ars vr fara 
aac dat ot Gest Carface wT St Cate aL HT 
WA SH SST FT AT Gah AT SAAT SNe Segal S A Vl Ah, 
Fe aredicsh V?? SAH UH Sere BAH AIST HT GA 
S| BA TANS BI SAR Bre uit oe fara HA z, 
arenes fret + oft aenps F ses ear sat Star | Fa 
faare or aro ae 8 fe ea orate Stacia 
HIM RK HS THATS TA SF Tet arereoTsHt Ht 
TT & SRT A aT eh rear Fifa Het Harel SU e | 


ST TK, TANT At TS SAAT SAL AT SLAs | TST, 
US frarHentl & at 8 aaenret ore ae fas Geet 
Gast Tet Ta @, Sik ft Sa aT at fra 
ant F fret fagra a feenfee ae A secure 
apa, ferae feb Galas CPT Ht SAT AAT AS 


HTC | ERAT BHT SATSTR HSI SST SATAN F | 
UAT St STATO SAAT Gare al srt a Pa 
SM At AAA SAL SATS TST SEAT TAT ATTA at 
AFIT SI FAH Ted Ss TH Tah BL 
licen SiR iparatt ch ett SteaghS oh arer feaw 1c 
FaoAIT AE ST STEAL & | 


TANT FT ERT Sees feet Psat SRT Oh 

fer Tre Geta St OFS SAT AT See ASHE SAT a | 
FAH HS PINT BT G SCRA SATE H Vet 

AA WATS FH TANT SMT OATS se SHUT Barer 
(angular momentum) 1 Fateh & BT F Sch AA 
(quantisation) 1 Tax, Tat Ulster SI Sah 
AEA FH SMT TS FH TCATHIT SA Sh HOT TAHT 
& UST HT AT MA S| ST Sle Mt SH SNF, Sea 
Hal Ae HIT SH THAT & UPAR fay Hit 
Hl GIT 4 Sra GEST AH TST & TaAAT 
At ae AS ww ta aftr weit ar saree, fe 
veep aivaefirer fergie a ce ae fea, Ashes AT 
SL TART S| SAT AAA SATA SAK AL TTT a cy aT 
SIT at St | 


TANT St ART SARA TT SAK S, TS TAIT HAMT 


the life and let 


cense: CC-BY. URL: https://en.wikipedia.org/wiki/Erne 


1. fat Meda hiay erate & ee sre sre waste eee Laemag hasan Sees tr | 
uA as ea a a all 
ali atabetal all seb liable all Source: Contributor unknown, publish 


s of the Rt. Hon. Lord Rutherford, O. M - http://wellcomeimages.org/indexplus/image/L0014629.html. Wikimedia Commons- Li- 


t_Rutherford#/media/File:Ernest_Ruthe rford_1905.jpg. 
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few fags & Soa Sr art yard HEAT 2 | VA HINT 
Al GST SoA silkreH S fen Serht Ge AUNT St ST Tench, 
up fags Sr G seeade serect eta wisp ze 
fared aTaHSet At ASSIS hl STATA Bh WT STAT 
al GES TAM, fares Te UH aH aca At aE 
STAT HE TH F | Tet Tisha at ST ast S sect Ss 
HATA St ATE SALT FHT AT BHA ch fore HY SeaTeA 
Hl IS GAM RR afeg He Hl Soh oft | Patera wa 
aa tat aa 2 he warafaa ik sifeenfaars Ft 
fat srrarait F feru Te sata WaT S steaferan 


TH SSA S| Ue Pea He STEHT, Ste fh Sta 
Tare fasseur, secret, Wray, WATTS, 
BH ATH MCT SHA Act MAR ch SETATT, SHAT 
fat dar & san, 3 aft te ear a feu re yar 
Al acral ar aoa & fas Satleas Tec, ate 
HAA et A Hears Heer AK THE AIT S| HAH 
date Gist arcnfirs dart a se z, Stk Sea Fe 
CAST STA @ feb Sarg PSteaT SAAT AAMT ATT 
Wat TSM, Sot St Sarat TEMTaAT S feo sare fepelt aS 
fist at Glst H7 | 


TTT ATS Use TATA S St CATT Per AAA eat AAT GET TOL A TH GAL TS S| Sach BET Cet 
faara Brat A S| SA bhas.bapat@gmail.com WK Ah Kal ST Aaa e | aTaTes : wears Farsi 
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- iro. 


faieranret 4 
re ee a Te ee pe 
Rar Bier fered Ara BT SAT Sas AN SAT Chea & fh Se SAT leetC wt NT STAT 
Sl Sit tt cht FE Stet Sct B Ta Ta S cent aeaaicat sie Aral sat Praare Hey eh 
HUA HA AeA Blt Veh SCHAMA (Jack of all trades) %, 31 Ae FAH A Ueaeh HIF Ags 


Page| 


IRR HT FEA HR BAR 4 TEM Are ee S| AT 
RT APT TA @ SA HL HAL Sle ATT TATE PrsTeeT 
BIA @, AUT FTA TEAR &, SAA A ATTL FAT Z| 

A are fer sist wh area Sik Trach HR Art 
eed tech & 4 Ue scl 4 HI Led & Ht cite Fi 
Ble GT AHA S| Het Sl SA AT Hl IH HT SAH 
BMAD RH a 8, HHH F Ge S Prec & 
SiR Bel ad G aed Bl” 


fax Sr Bet ST TS! SATST H SaTTEHT 
So | ecrctrscen tat ses 
WA HS seg fear as BN UH 
Ble AK ASAT BT Al ALS Set STs faaH ATA 
G fhe LAT Geb | RATS HU S Teel, ery SA 
ATA CA HT Uh Get Get | Ale ST STA CT 


ach fer Hols S aa fee arrcent saath ot Tepctt et 
Saft Site Set dam AUT Arar S ae STIs BH ae 
Ast Gre See | SL! AF aT ETAT STAT He 
Alert FEAT AT | STEHT SAN He AT HLA Bh STA, 
ae TAC Tet Uh SHAT HAT Taree - fens SAT A 
TA AS ch TAT (AAA WAT H Ae SATS FAT) 
deat HIM (ARM) &, AK ae Fiat aa AT 
cifrenratt ferrite aeeer ore At apeaT S BI Ss 
dara ats, SR ST MR Foe SA ae 90 Seta 
@ oft sitter Sera (Wer Ta ST Teter 

- arent Aree GENT Ht ALS HUT SAT @,, FSraeHT 
Haas @ feb ae ATT oh TET SCT A TR 
SEaiea He AH Hag LAT @) HT, ST 50 Whar S oft 
Seah STUTATSA (Woh SH ATA eL) SBT SCAT 
axa 2? 
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fiat, F atta ner @ 1H Ye cb Shep ate feera tech 
@1 A ore da Hl aaa ast Gea ar Shah feat 
STAT 8 | SA Os Hl SAT Sed Hla eT SI ASP 
Hl AT Ve G Bla @ (eS HH Bree Near S Fee 
fSrATHT Aces Fe Sta), “SKS? ST SAAT Sax 
(abdomen) 4 feat Stet ak aet Sat (intestines) & 
Slat @, Sik ‘eae’ HT acta fh UH FST AA AT, Sa 
ATAeT A, Usp aTaS H crest ToT S| re da feet hat 
At saci css Gea F fafrr feeat at ast 
are Saree) Star tat & fares soften SS fears 
TT ch PARTE HT HEF Set HURT] SAT BHT Stet S SH 
fatter Ser & USTgHT (A ag ae & MIM Viet S SH 
ware Siam siftipart aed &) at Sted & fara AS 
TAA eT @ | ST Ua Ga eH APT Uh SIR 
Slat 8 fare “fehaer Hed S Sik Gt ss al ga that 
a Uh Gre feed F yaar HA taf SIN BA a TH TUT 
Tad} a am fe Fe STR WTS AT Po wT TT 
aét oat | wat oft sits toa ALA ard srt 2, a 
frettiter febaet Get SATS - SK ATTA GT FT Sk 
flex ST STAT 3 ST AL gre erferet aA) fee aA 
feu dan tear 2 | 


v 
Bet atte cht Warerat 


Feat 1 : wet sata Ar ee Gat (WATE) 

Source: Blausen.com staff. PBlausen gallery 20148- Wikiversity Journal 
of Medicine- DOI:10-15347/ 

wjm/2014.010. ISSN 20018762- URL: https://en.wikipedia.org/wiki/ 
File:Blausen_0817_Smalllntestine_Anatomy.png. License: CC-BY. 


64 | SIS asz.. Sfsenafin apa aga | Gy, 2016 


Heat art a Pretae et Viet & - SAH SF eet APT 
DE Ala HEA e Atle TS Hat Stk sreakeep 
oG-Ag FATA Tea Sa S| SRT AMT, A SST BATA 
area 8, Broa atta @ arash ra ett 2 ake ae fae 
we ast erst (arettet met) aot woh fess, Fara eT Hee 
&, BIT MS are Premre SaT S| feeraeT aa TS 

@ fe Set Sl Sita Hare TAT 4.5 He Teal Vth B, 
Fel Get Sra Hr EATS Hl ATT 19 THe Vl S | Setter 
BE tat Hl AAS Us SHAS ATM Al CATS St 
THAT UTS cst TAT St @, TS SI AST S St Bs 
HN Ge Fi 1g tect ¢ fh ae ast ata S Ht tet feat 
1 ga een & Mis St ree ae A eH gare | 
Bat Hid A steadier dart sat rel Vt, ales SF 
celle (rel) Hae at Be etch , ste fe foe ete 
fat At ce Al srctt S| SAF S Tieaew celle wR Bie-wle 
feed Pact ted @ fare ‘facet med S| fae ret 
facet aieostt & streatied tect & fort ot areal Stet 
ATIATE SAT UTS HI SH TE S| SI WE G 5.8 ler 
Ol GET ATA A ATAT 250 ST Het Ht STAT Lt 
A Aare let S| ale Sra sit HSt Be ae Vtech a ae 
SaAT Het AIS oh AH ST 7 TAT Sta, SH Uaw eT 
HE S ATST-AT SAAT FST ! 


aT ae GH Ht Tere HX Gerd & fe F ae UH ET 
UISd &, STRAT HM UAT Fel GAT | WT, AL 
dled, FH Sit Feary ea e Sea HT SAAT TET HS I 
Ao dant Aste heed ATTRA (Prep, octet 
Areaasrat sit eaeor S Fate set FY st arene, fare 
WSS Stet S St Ste HTT cht Para cae S SAK 
argent Hart & sha F atered Fl ace ets UTA 
fore Aste HR Sct S) St SH Vit S fSrveht rhe 
Seat HATA BIN Fs SE ASH Al HO afeTaHT FS 
ant Ser Tech S| Mtg ora er Ft ft ace HA drat 
Te ATT FARTS TOT ATT SHUT Ste S SH TST TE 
Urea USS Hl SSed E | AS Hed Ht ard Tel fe 
aa deh SAH We Tes Shr AAT HUT aft aN era, 
Ritter He SS ORT staf sax fear Sra S| 

aera A srrteht fereaeyeen she & Shap-Sieh Ta 
fee MISH oh Het A TART HF Sh es S St ATA Sle 
@ | Uae Sa Ve TS MAT Ht Sahl BIT SaTSAT 


faa2: Se ata at 
facedt at exter 2 


Source: Nephron, Wikimedia Commons. 
URL: https://en.wikipedia.org/wiki/File:Small_intestine_low_mag.jpg. 


License: CC-BY.SA- 


7 faafted ad al STAT HA SATE EX eT, TT 
Fore & Ta St Al ate SMT srt 1 F aT 
WR AT TS SHAT SAT S SY Mew Aca eat SterT 
al Ghd & Ak His ga ae stare yarel Hl rex 
Frepretat 21 de a se ais at Gard & few F ara 
Ca fsperrst & are sare spect S| Sha fer St SAS 
Tafsparst MEN car Usb Ver SAT Slat S ST Tae Fa 
Tear & Usgn sealed sata @ SH fem srg MA 
feru Fara stragan eld S| a Qaftparies targa Bret 
arfefrat ar aferat & eta ao Aart F yaar ard S 
ak treet (faafted ar feiss wei & ole casi) 
SE aan ais aaectt (area = aff ae arett waa 
Bret SHAT), fess (FA Atel Ga Tare), BI HS 
aTaeTESee (ire ATH A We TATE HET STAT @) 
al A adtcht @ ails S| SA ASS Fecal deal FS 
Uh Sey - Ft SH aT et ST A Stare Hele HLA | 
ford arfest & art seated fra Sa yaraS BTS at 
SRT Hl Sardis HF Wee Herat & fren Seder Ye 
WET Al Ble-le Meese H ater & few Har S| Ye 
al seatih (Aiea) ft ae Aha ST eat Sat fh SK 


ootel at Ht Gat sh ferw Gate efHeett stat V! 


UH IN AF HIST AX Feet BUS S USK STATS, a He 
FS IS Bla (Sl AeA H Te BT G HTT Bret 
Bret @) H WANT HAT S Set H stare cae garel (si 
BE Aid H STAT HT HLA H Ble Ta @) Hl afar 
aed &, Sh art, strat (Ste fee are ARra), SH 
ATA St Fel AMAT A FAT VU PLES SRT Seale 
fererttat cat stagittta cect & (A gach ALF SAAT STA 
ane ft arith | fare eae ae ats ae aria Hf ager 
@, aa ah A Safa ass acal BIR 90 Shard UT 
CL AS cht Stet &, sik Hes Hw seraclergaet Sa 
fe alfean, AHifras, sags cat sara ara 
Garel (SATE Wat ch Hralelesew) Sis edt F Tar 
MIS Ted AL BA het MAT S, SAT STH TAT 
SoM OT At Ser feraT STAT S| STUARTS Tarek Sar SAT 
(Fase) TIT ater (ASA MS FAT Sh ATS STAT 
STATS) oH ST FATA STATS SA TS ASA FA STAT | 
3a ate G Her Le oaftten Sra aa are & fas HA 
amt cree, ft ae achat edt S| 


FF SLAM Set H ae ert art Vt AAT St att 
CANT CHT H ATA Ach Std Sl SST H STEHT US TRA SI 
after atarst rat aah Heat TAS TS S| FAT 
ag aad & fe srg ae AT Wea AAS HIATT, 
ae servo ait atferent @! SH St, ae Get S| HEH APT 
Sl STA @ fer STI AH 4x10" (SEITE 4 & ae 
13 3) a ht sates Hrery areth aatferenre Vth S| 
SS Hes Hleay Sahl IST TE (GT AL eT 
FSA H AeA Slt S) SL STAAL Hea Shes Hh IAT Te Ted 
&, Chem, AX faa, SaH Soff 90 serra ot other Bx 
oftae Tara S| ATS TA Sh St Te Teh Het Fler 
ATA hl “DAT ASAT’ HEA &, afte Ager 3 
wdc a Bara recat aie wera area sea 
‘aie ar rgatoreate BATS | TST S AT A Set TH 
area & fe me areata wee Her ear aT si 8, 
att Ae ara ar ee oft aet 8 fee S ferent Stes ect 
BL AX fae ted arch taetitar At osmfcrat Al ae 
fab Ue Ara aaietent a stat ch roy At eet 
any & oft arftren Stet S| SAH Accra @ fe 50,000 & 
ff Safe STAT-SEMT TeRIE At LETTS at Tsay 
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| fers: at aia 


Source: Blausen.com staff. 


bBlausen gallery 20148- Wikiversity Journal of Medicine- DOI:10.15347/wjm/2014.010. ISSN 
20018762. URL: https://en.wikipedia.org/wiki/File:Blausen_0604_Largelntestine2.png. License: CC-BY. 


até, Hs at aT sad Gael ae tedh S| 


ST TS S fh S Set RA He TW Slt V? Soh ze, H Se 
et Cad & aaltes S stretsttep lsat at aS HTT 
aS S| AteT Maples FH SMT Tell ge ASS MAT AT 
ard, Fer ene sft sitet oe Shier Te Gant S Biz 
HO Fed St eevee Arent cht Seale SK Arlee 
CS S| AUT ATSHSTAA Sa USAT aA Vat HEAT e 

Sit Sa Gre Tare sat ard S fra asa ae AR fore 
opfSt Sta S| SAH Brea F ferent cer faerfaa- 
oh HS Hecael ferent sat Seated oft sptd z, fear 
fort ATTHT BAK SST S MATH Wit HT AeA Vt 
STOTT | Stet Vt A VT MMe AF Porta we S erg fear 

@ fem AX Argshlareaer (sAteTopsit ste Geshe st 
aad) & feoet oft caer Ft Sears HH - ae ae 
saat fafaerar (fata vent At Gea) Al SCAT eT, 
Ol SAAT GAT (SATATMT SAT STEAL) FAT HA AT EI - 
Alera, fara ft sftaricat (anxiety disorders), AaaTe 


66 | Sis asz.. dfsenafin apa aga | Gy, 2016 


SN Fel aH fee Cacia (autism) FA WT St Beat 
| Cfeet Ae ae Aaa Sat STATS fe Hotta 


f 
; 


~ / a 

a ; sy ae J 

afi y, J = ; 

far 4: weber alee, Flemrsil Ht Sat seth 
Mafceal FS Caw S St Aer AT Hig Fag st 
Source: Rocky Mountain Laboratories, National Institutes of Health, 
United States Department of Health and Human Services. 
URL: https://en.wikipedia.org/wiki/File:EscherichiaColi_NIAID.jpg. 
License: Public Domain. 


Tara ik Penret fear sat 2, aie ae oft Frertice 
UAT @ feb STG SAT STIS Sed S| H Mle HITT 
are Us Fed Feaq sayy ar Pa six arfara 

ach S| alert UH =Rletaftret f are AIA ae 
OAS SRT Seda ERAT SAA TET Wah TATA STAT 

&) ST Tech AAeRT, WE, Ae, arecred sik Thad a 
Tat Hea Ht Haft Caat || Seta StI SAT 
oft TaeaTatt, set fee Casares aa, AAT sr 
da Ga STA dat & He feed & few st wecaqet Star 
314 Gdeths & Aes or Tea fee St ST ard 
Ela & SAAT & aN F sare ret safe Gt 
AXA Bd S, SAT St safer Saenl cova S fee MN HY 
afta vel alee Hartera acct G1 seer Sea 


Foret 5 2 aT SaTaebt faselt CY oath oe aT a “SAT at SHR TS & fob Sa MK oh fore SC ANT 
HTAA (gut feeling)’ ge e free sare Fret eT? 90 wfetara & at seorfaa sae € 1 sae Ste STI 
=== -: STITATSA GBT HF 50 Ufereret H Mt Gear spect & foreach aie 
TE eR Ted Tel Hlery SASH AT St act S — Sarah APE & feee ster fecat S areal Ul ae 
SLNTHA Sl FANT MSTA SHEL HT HLT Ts Met S ard! 
aie aR Sra ferefsid SMT YE AL ST e | sare aR ae Sart Ais ST Tet St, AGM & ae 


ate arget ort ot aa H set sare fe qed seat PISA Yah Ara Ae IT Xe Vt, At Sa AfeteH HT 
Hel Sava at S fare fears ect B, dt at axe alent IS He CAT | Ae A hact AL BA faq Eta Alec SAT 
art & fee dare St STC HF, SaTaeHY Bika, ST SATIS SL H Sct S Src SATA HAH MEAT Bh TAT 

de 8 aah Paral dee SF atelt Up dept eft Stat ST WA la V! FAT STI Ve H Vases HT USAT 
z, SATTAT SAT ARTE | aM satel fend ta cate (Butterflies in your stomach)? aT Steafera att 1? 
oH ACH Hig ‘site At stqHfet (gut feeling)’ ge Fe TA St a Sa sa Sy Fe SA TS, F PST 
fared arg fret 8? aT ATG ‘atta Ht TEST Ta (gut 
instinct)’ @ Aeae fener @ fee feet ios feast ateft 
Rearte F STIS SIAM Hel 8? AT aT Ye H Ag 

Uh SAI TAT USAT SST SF TS STAT CAT VT fae 

HO SAAT St Ae V? Ale STG Grad s fs SaTTHT 
afta & rae Ger sk fee SA ares cate ott 
aa @, at fre & fran at | F w]efte (arecet Haeta e 
adftay’ ade faces (dent aa) & area a sara 
afta & St tect &, St Ge UH ET AT SST 
armas are ah Greet ore Roar arr BAe hawt at 
aS AR ora fee a SS wea SAR ach 
<is7et (neural networks) $d4 Uftehd @ fen H sarah 
were ett Prebaon 2 fer eae ane we Pee Neal el danianseg a 
3k Gra Gendt é | Au ae weit ada facen 4 act en ikipedia.org/wik/leSertonin-Sprtan-HF-besed-on-xtal-3D- 
Fe Ua BLA s fer AIS UH UTE BH Sie fa FI eel 
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feb Sag Sat STL H TST Srfete Mra ae fe SAT 
HAF Ue HM Seta S | SST WOT Tet ATS BH 
Gel Gas Ue Si Gel ATA F MAT are Taw | Sa 
ant areata & Ht He AT sags - AL Gaet S ATTA 
SAR HS FASS GMT aAleU! 


Fert 7 : STATA, Sit Hfeceah ch RR SN TE hes 
Hl TTA HLA ATT Wa &, HUH AY FI 
aret-wos-fteam ofreT | 

Source: Jynto (talk), Wikimedia Commons.URL: https://en.wikipedia. 
org/wiki/File:Dopamine_3D_ball.png. License: Public Domain- 


a x 


SAF MTT TAT CHT FAA CREA Sh Mie Tat Tae | SAAT fares sr ata Slates 
@, Sie fare BTS Sree SAT ATT Storer Slates tart Terasawa We S| SMT Sra 
vigneshnarayan3 13@gmail.com W GP FX Ad E | STATS : aes rast 


sy fertgr anrant sfisar sediede Sh USM, sree 4H storia sfraferas oh vies Sh. fereref S 
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WANA (MASH) Teetad 


TAT TST Oh SARAH BHT UAT HA AMAT? SH CL SH Ths WS Sh BT A At TAA Tee few 
C? GH AT att Tel AN HAM Ae S? SA Ae chal a ced ¢ fe faa emits favs cat 
TE ch BT A Atcha HAT S AT Tal? Corel cht STAT Corel Se Bt ATPAT | 


oe et et Va | H STC Sites 
Bled G Star AT, ATT Aaa TSA, AST 
Sl AK WIS ST A ATS IT 
F ote Te AX Silat H aAlg Screed Tel AT | Pe wae 
fea ara crt TA Ts? ae cA, BN AST TE 
HEAT SM Al NE Vara fray | We Sah Te GF STF 
fereafacrae StF AT Saar HUN F - SH ata aT 
et Det Ht ose & sft erase ART ae Be PEAT TAT 
21 FS MU ATT | 


HTT HCA PUT GH aah AL TeTTT HT SH 
STRATE Het GTS FeAT | SH AHL HT YOST 1 94h 
ad a es ae ST Te & eter fastest (UR) 
Sl SOT (AAA) Hl HAT A BAT fed HT TAT ACT, 
SAT Sa SATTRA SHT UH Et HILT Vt AHA aT - fone 
FAT TS ENT ATT HAN SH AT CATT SI TAT 


TRAST Te | ST SATA HE Al SA ATT ST TTT AF 
a em Joega) ae VETT wR 1odt act ae 
auf ti sate arena a ae frend fener fae geo 
eM G at set alte sated set St Gendt | aT 
Gaiter faRreat F STAM CPT fe Vt a Sl, A AVS 
BUH SN TS ST ASU | SH Sa Me, TaTeHh aT 
cee UA? Al ACTIN LK BE | SATA, 1930 F 
Fees erat + yt eats fear’ | 

AUT HAAN (ASAE) H Fa Cara CT 
ATA AT ATH CT | A et GT AT feb SATA GA 
quse At wet arett fake weSett A AS AcchTeT VaR 
& fear or | sad AG at ert set @ fe sats At 
FAM SAT SH FI Stleners He Feta AT! Geet a, 
STA GPT feb AT RAM SATIS SAT Te Teal oh 
STAT SMT | FHT 1948 F Sead TOTS & ATT STG 
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Se SOTA hl HH Ld SU PTT Hel oh STA ch 
erat set fear | FX 1978 FH, Sg HX SaaS Bhs FT 
GUST AL | BT At HAA HT SATA HL SL SATTA TaT 
CATE fer LSTA AUT SOTA 0.1 AT 0.01 Fel, aes 
qual ch SM HT chalet 0.00218 FAT e! 


SAT St eat | Steaiat Sat AS Sh SATIS Tee A 
PIR SH h Ae ATT AE shy AMAT HT GIST BH HL 
fear - US atrenratta fos Sit eet cera Sort Tt aS 
fara fee | ast are @ fe ga ce aT Tec favs aT 
1992 H Gist aT | a steer fies (gach eT ATT 
100,000 @) fare ST Hex ee Hee S, TS S 30 TT 
F 50 WA tO Sas AHH ATA & | 


Fa ara S ae on fee saad AR hy UTA Hl GST 
art of of, afar ae ARC ara At woMTe oft | Sart 
3 ga ara Te are as HET YR a fae Pe ae aE 
Het He AAT ST ae 9M aT A, Sa aes aE 
waite five Stat et feat at | Sey Tara fee 


Fer 1 : celet - SL agra - Ferg 14, 20151 eet 
THAT SACHA (FASATS) oh SAT SAH ALT HA 

& fee Ie Sh 1g are SS Srrahtar Ware, =] SRST 
a cf mg ae dedie | a edie Sa aaa cH 1g a Fe 
Heater far 450,000 fetter Ft att ax aT SH aE 2.2 
fereitex cht att ce aft fagtsare feearar e | 


Credits: Applied physics Laboratory/Southwest Research Institute, 

NASA/John Hopkins University. URL: https://en.wikipedia.org/wiki/ 
Pluto#/media/File:Nh-pluto-in-true-color_2x_JPEG-edit-frame.jpg. 
License: In Public Domain. 
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Uefel oh ASAT, ST HT ATL CeLST S SATE S| 
FTA Hl FS Sea SATA UN AVSeA Hl TE- 
STS STC FH FAL TSA SANT B | SAH HLT, 
Br al hush oh ROTA ST hes CET Hh TEL, TT 
ae sha & sta 4 frag 21 A areda F, SS 
Cael Sl RK TST ETAT, Teh Cet SA 
FACT SAG SOTA Sh ATEN Shs HT Tet BH 6.5 
feat F ep aH ATI & | 


0.249 aefta fachexat (se fer|e weaafe hah) & are AA 
HAT THT SA Det At Hast S Saray Sechhesxa e | 
17.14° 3 Bre AT Berra ot ATT Aa Sa S| SA 
drat fastearait 4 F feret chellait (aert see sitostaca 
- FST Sc fus) Sar siferew S| BI gT AS AL 
STA at Wah Ae MST TS ST TE - eaet farsa 
SAN ATER oT AST eT At AY ATRL SHAT BPR SAL 
feat! 

AL araet H orftadt let qa SAL Te AT et ae 
Ute At Gist Be | Sahl Halla ferchexar Here ot Het 
sift 8 | Sahl Hatta feraexat 0.44 81 ae srt 
URSA A abl eet da aA @, HS S97 WY TH 
aeft arc @, Sik 38 WA deh TT ST TS - ST HHH 
aout AE chart S ot Sa|T ae Vt AAT) | Te TL TA 
FS @ fh Sletilss FS Ha STH FH AST Bret S, 1 
SAAT FTA HAT 27% BATH z | 


AL frerd-erd ATH & St sik fst, Seat sik 
ARK, Al GST TTT FITS Hr Asta ae feet fe 
Ol at o sa Ga Hr oft De she ar fee AL Geral He 
| ae theet Ht ast att aebl A | Sto Wet afted few 
SM St ATT TS AT TT | 


SIRE, 24 STE, 2006 Hl Be seaussta aTtet tea 
aa Gear Waite after - STR) Fr AST 
Hara yet att we Hwa oechticpe Hel ar iota 


wy (amet garg - Cee ae) att Ft 
THIS e AN BS Ae a a A Ue It staat 
att wT HF ofeise fee Sra S| Aa, WY 
StH 149,597,870,700 Arex a ATTT 15 BUS 
fereaiex or AA @ fear Tae | 


Fort 2: ted, eeigs Si HE Ste? | 


Source: NASA (NASA.gov) URL:https://i.ytimg.com/vi/2kKNZ6bbHunU/ 
maxresdefault.jpg. License: CC-BY-NC 


ferat| F satent te Fars, Fa heel GF ferctenet ee 
TAT AT | STUY ATT A A BUS & fay fost 
al TT Hes oh fare hy AL Aas oft dare fone 
fore HRT Het abt HUSel HAL ee S aThaet VA At 
Taree art Ha feat S| a Aas SA THE 
1. Fe ep ter anicta fis Stat 3 St (St) wa 


TRL MTA @, (ST) SAHT SAAT SAT Vt fh 
SAA ATT TRAIT SF FUSS Set WL HTS, 


Fert 3: Us ant & chet star Aare Oferta) Site ey tat 
(TEAR Ofer) | 


Credits: Sae1962, Wikimedia Commons. URL:https://en.wikipedia.org/ 
wiki/Semi-maor_axis#/media/File:An_image_describing_the_semi-ma- 
jor_and_sami-minor_axis_of_ellipse.svg. License: CC-BY-SA. 


UT ach ales se saat (eigsleclen) Mader 
(TTT Tet STR) STA ae Beh, SI (A) SAA 
aot Haat aH straarat & fees Hl aH ae fea eT | 


2. “atarae’ ae waitetta fis S Si (St) Bel ch aL 
STAT SI, (ST) SAT SATA SAAT Ut fos SAAT 
AAT TRATAHAT Ss VST SH Te HT AT A 
fe ae FAA Ges (TAT Tet SATE) 
Te aL Uh, (A) SAA STAT Han sh saa 
feed oat are et fear et, SIR (@) Fe Hy SITS F 
al 


3. ea a ae ed ar atl vst sal arate wT 
a GN Hse H Ble vs’ Her ATT | 


SAT fer ST Sea ee &, feetahet CIE eS feb H cheat 

Soft F set Stra | eH A, Haga dt iit gare § 
dat Sa, ret it sé firé cftai coe area fivs 1 ht 
oa aa ae wae oT eras SH YU FATE, 


areal ate ater (Semi Major Axis), aaa (Aphelion), Riersicd (Perihelion), mettle faenesat 


(Eccentricity) ait metta waa (Inclination) 


Te (AN Ss We/THeh) AVS HAT HS HT FHL MT S | HAT HT TE Star, Sta (elliptical) sr ara 
CHT CATT SAT S| SH STE PSEA HT Geel ST SAAT HET AAT S| TS S HAT Ue Uae |x fear fetes at at at 
AGAR HET ATA F | afte a & er a aaa a fee fag At att a aoe are aT | walter faa ae 
mraus 8 fareds grr ae Var aera 2 Re ag aelges afta ae SA SH A AID’ S| Sa ateige feretepet 
ft ager al ate aa Sar 8 aie seach elie ser 0 Aha Sega A alte Haexar 0S Saw | ae 
at’ feat ae carats meee & sala gare a sah sella ae cen peat eels ae aha wT 


& eo F oferta fear sat a | 
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anferat 1: po amteta fet at ae ao at, Hatta fake AK Hella aera 


qictafius Star ea es mafta Rare | Fela yar 
qa 0.307 0.466 0.205 7.005 
Ih 0.718 0.728 0.007 3.394 
qedt 0.983 1.016 0.017 0.000 
Alot 1.381 1.666 0.093 1.851 
gecutea 4.950 5.454 0.048 1.305 
aif 9.024 10.086 0.054 2.484 
SOUT 18.33 20.11 0.047 0.770 
GduUy 29.81 30.33 0.008 1.769 
tefet 29.66 49.32 0.249 17.14 
URa 37.91 97.65 0.440 44.04 
Source: Wikipedia, individual pages of each planet/dwarf planet. 
SAN ATT ROTA STAT S fob AUT STAT RCA SS Tet STH fret Sra @, Apa F Stas STAT 


frost Se er We TS. OT AeA SAN Sa St Tenet 


faa 4: Hash SIGN sik saa | 


Credits: Chris55, Wikimedia Commons. URL: https://en.wikipedia.org/ 
wiki/Perihelion_and_aphelion#/media/File:Perihelion-Aphelion.svg. 
License: CC-BY-SA. 
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Sesh Hl AHS AVl AL TAT S| SAAT, 24 SHTET 2006 
al WS Del Al HVS S aT ae HT TAT fear fear 


TAT | 


cient Sl sre Te oh TTT fasta ATT STE 
Ad saat Hl Cent AT ST Te SEE Sl-Seel (A 
HoH OTe ceria TW Ae Be STA HT SST Ud 
&) 8 HS HM ST S| Ba Sl-Veet + PHT BH 
Caeoral Get fates ht ASSL aH fear teh St HS 
farrd é| set eriedia fave At use sent Sof SAT 
at Sk Ht GHA A Seer ATH teieigs te fear | 
weldigs ta wnttetta fu 8 St Aeegs & Sater IS 
eh -aTE Set OC Ee HT IRL THA S, SAT FTA 
STAT Sta @ feb SASHT STAT TEcaTAHNT Fs FST se 
FA TL HTL AT He @, ANT UH SALAH Gee 
(Goa Tet SATE) UT AAR led &, fens Stat aA 
oh AAT sh Selle sl Ah AMT HE TTA | 


aT EST SER F Te Tet S? AA Te HT ATT STAT AL 
wed S Ba el ea ci, Fe Vel Al Se HvSell HT Aas 


atten aie : 

Sees art & ys at ag aeeifeat fee 
(http://pluto.jhuapl.edu/) Ut ST Gand & | et 
reget ae arg or ft ita eee B 

= enesr fier & os ot ch 7g at fee, (http:// 
pluto.jhuapl.edu/Participate/teach/Activities. 
php) % tact ferentsrat ob fere ay OS Stare 
atk war thafattrat at 1g é | ae Rrercet fee 
UH STIMH Gta z | 


ae, Set Tees Sk A SS TT -sea Te S cea 


Sah AT Fe Uh ATT fers a SAAT AN Hes AT 
ferret | gach fant Hot efter at pert a vst 


Pluto System « February 15, 2006 Hubbdie Space Telescope = ACS/HRC 


fara 5 : eel & ster are - frre ile aIEST | BA SS 
TAT ATE (SACHA) TC Sa Tend S Aiton Sf al S 
ott saree att & araste aS At Mt at aera 
AG SS SA Aa Hl Haha & feb Sach BS THAT site 
TAH Cl Heb S| Be : Ser Arahat eeaalh 
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Fert 6 : eet & at sik arferay, 4 sie ots (fies are 
Ty rere sik ere ara feu 1) HT 2010 A Gls AT | 
BH See HY Meaet Teeter WH ea Und B ite I aS 
aot saree att arase Eel At et at arate 
aXd & Bt SA Ae Sl Gah @ fe Sacht ate THe sik 
TAHA St Meat S| Alt : SoeT Arahat aah 


(eatian) & tre tat & Tae, Se AL aT aa 
Prost ch Ue GS Hl AT aH SH area s fe SAT 
TMT eh Ad Ale VE - aT TTA 400 Fats UTA 
are Bet oer Se BATH SY TET, SAAT TATA TESTS 
HAH SAH HA Ob | VAT Vt St BH ATs, TS ST 
STS AT SAK TRE ST ATH HHT SAL FS We CATT 
SS ANH Oat Vt STAT | TE, Ls SA BEAT: 
TTA et Hl FS SAS PUTA CAT | SEAT AL, SA 
Torre H Feet ex, belts ar Mfeare Us aT EH, A 
FAT TET | 
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TWalare (Washh) aeerd Uh cals cha sik Wore acer S| Pasa SN eret S 

wet fea HAT Ged, Sl SATS We?’ Hh CHIH S| STEHT SA retail & ferent at Far 
SUNS STE A BUT SLT Act HATA ST MLOTSTAT ATTOT St Sh SATA, TASH eT AAA TST 
Hl Uae Tester tae @ false eet freee ch fore ferns At HARTA SAAT SAAT | 
Sth Ufo WIEST & www.ramgvallath.com , tfeaex asst @ @ramgvallath AK ster 
asst @ ramgopal.vallath@gmail.com | TTaTe : aa fraret 


fergt ARTA 


arta & ata srs Foe ff fhe S1 S ast Strepnt aan Vit & ald &, Se wae Sarat SH are ara 
@ fee of aeth Teme Carer S oft Pfr Ste S | SAAT eT Sh ATTA, TecaTEIOT Tei TAT TT SATA AA 
Sharan aret Std S frre HOT Stch Ta US acai S Sara Het S Sit Se Gea ue fercet et fatarg ac S| 


ATT SY SIS SATA AT A, SAT HAT AO Aret St AAT ch Te, Sl HS, Cel, Al Tees Tech ae Ah 1S 
mea sat 2015 F watehet femer| I reat cartel S fer caret eer caer’ a Prnert arch, TH Bs aTeatsrs ST 
oh ob Fated Hart wy fehctlet Set Taal S rene Fretd S| a Tad Teta H ferry Sagat S St Kas TT 
freer ht SARA HS OC a SAch het Hl Ske ASSIS AT Vey Te Paeretd SU Tht HL S| 


aa & AK Mame TW, Fe He Al Ade SR area F Aisa sik Tiehseaes east Hl areal Hl aah aed 
tise 31 qecate, fra we fre ta fives & wa F Sra ara 2, Ht His Uae Mt et Sth! ga Te & Gad shes 
UN Al SoH Slee ATTA SAL Sa SAT ATT HUT TST fe 
SSSI H UCAS G Sach Sela Fed Sit S SN Fe SF IT F 
Uftafca St Sct V1 St are STeEahe Sh TATA sal BAe oft feerareT 
SATA @, TS ANAT AM SSSsAAciss & feat Al UH WT 
Stet eat fhe oT At ah SH Hae aria Ht ach At Tet 
sta 4 Geters Ht axe cel Tech S| SOT (ALAA) TAT TET (TET) 
Tat ot foreeet BT H Aha FH Sar TE ted S | ales Aha ater ST 
al BISA BT aT Taree (Aa) SH WHIT Al aS cet 2, 
Safar a shat Te altel G1 & feary ee S, Sat Ses GSH SoH 
(Ste Tat) aart Sherenrat FH gr Sear Sra 


GR HIST  ferest Ah ST eT AT SATS OK SA ATS HT ATATALT ANTS STAT fe Get UL S| SASSI Hea AS 
& fer afe Apes TAX Het Sl Sra OL STE at See SHifera Tart & fer STAT We SAT AAS ATH et STAT TST! 


feragr anranr sfisar sediede HM USE, sree H sori sfraferas c& otes Sh. frees S 
Sait ghreraed aon attests fora areas wit aes ra 2 Sach stewart Ba sttafSart 
@, Sik faRry WT a Sr SNe TTT Stoners Slates car Peasafagas Ie S| SAT SAA 
vigneshnarayan3 13@gmail.com W Gh Ft Wd E| ATATE : aes frarat 
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ea aad ada Hrs BH IN A HS TAS | 


Sant fected Fe SAA Fe fee tp aarerare 
(haematopoiesis) ope fernfira etch & | Fe A 
fer, ea wet Al Heat (fruitfly - Drosophila) al Uh 
Uta TST Al AS SETA HAT S| HAT St aR 
Uh Gla Ale (Ta ToT ferent Fach SATHTL chaet 
ae firchteiiex ar Star @) atch 8 att fase aga Serer 
SCAT ASS Get Sr sa at Tt a 


ATT SASH HS Ged & fh Ba SH StemaT & fare 
Up Ale Hl SII Al Ad & — Fateh Hiet 4 a Sat 
TES HI Wh Tel Sle AAT SA AT Feta BI Ale 
teh aT he CH ee St AT STAT ae ART 
fer reifires dee a aamer 82 ae Ser fe ea aaa =, 
weit At Afeaat (att aat sta Fitch F us za (fe 
haemolymph Hed VSM SF A TSI HO Th SAT 
Slat S| ae Ale H Ge Mee SH stax ars Slat B, 
Sah MH Gat Saewt & Beach F TAT Tea @, Be 
ae Udht aitrenrent a frearae aT Sra SST SAN Te 
aie & sect frerdt-sperct & | Sah ACTA, SA 
dri gat A tise aia age Go UH Sa aaa 
farcpftra etch 21 


fered, ST YS Ue @, fee Me AAA A Mt Sach Teh 


feeare ST STRAT AT Ae PeHAT STAT? LSAT ATRAT 
& IK SH oh HF Ase HURTS Al SA Ted Bret 
ate 1a pe fasts wifes, firs sareraefes 
en Bea Hed S, fast & ant serra sarc S 
SA PRR Sat free S af St srrcft tect S 1 S fasts 
en Gea MAK & Hat eT fear Vtet B, Sa TS HT 
AIT (GTA STZ)? HET AAT S| Ta Aes Tera @, few SA 
Cen SHIRES & oaaert A ge ter Al Ue Heal 
uftrer ett 21 a act ae gaat wala eet 8 fea 
n aiftrn Part aed rect Renfree @,, afer 
sent Ht fen af areeft corte” ar sare wad S a et 
FARIA AAT SATE TSA S| SA SH TA TH WS, Te : 
after & fret are SH Seba 8 St een aires 
orl ferartste ets ar Praar ect @? Ate ge “ESHA? ST 
che Tarferd sect 8? aaa & Seba (ST Tor wT 
& fastegar ora, varita et are cep Hl reprsat 
Frater at Prefer sect @) apt ater at Kem aArARrenTSAY a, 
Fa er & SMU, fens HE A Sl LAT SAT e? 

Harel F earernefess cee sifSrepratt at ater Sheet 
Fase Ga a) Set Bi sfesat A ase aart sw 
afeacit, Sa fe ae’ ait stat A aeeait, & tae 
afte ar ish ser Star 2 | Sea He afta Ht er 
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SMCs CH HPMHISA HT AAT HT STA 
vet 2 | sah facia, afeaat A ee ai fstent sat 
arettenr afeerat (feet terse - Te oH ATT ar BHT) 
Ug wid € | Sa WHR, Fe sd ee fe Afra Foe 
& frre At veer aga go Ha & aM a oh 
a, aunt agect a far He art SU sare AW wait 
of orci a Bh few Shaler Raat wep arenas 
ofaen a ore S| 


aah fru wen ATA a Hr feae feat WeR aT 
Bat 8? 

fea & yesrret at ar STANT F Stas Stee HT 
oret feremnferat & are sped S| SA SA TAT OK TT 
Std oH Ser fact fea fw Sta S| ea Uh feet 
oft stent Al GSatet etd & facet GATT HEA Ht 
Tet Stet e | Ba Gate F Use fea ahora Ghats 
ut afters feaeda Tasit SH Tree ferare-feraT oh fore 
oft fara S| 
ASBSUASAN GA Hh GLA HG UH UA GEA HT 
fear eh & arr set oft weet, sk wa wet, 
ular wraasat at vers oft etc 2, F wfatea Se gue 
apr aaa feet Han Al US at Sach fers dart HT WT 
eed | 

aah fran 8 ue aaa at & aaa 
afte aaiesiten cat aaa atten Sata 
Weel FATS? 

Tae Shes GAAS SA Meer SA ATCT Tee ASS 
fe qa ta wefes Grama a eer SIR A 
aot Hae rere & fare weple era fev wet 8 
TEM sada € aft, frees & wedi t, ent arent 
AL SAAT TST Stone Tech Vt srt @, frat shee 
aM Gra &, Tees ot saa a afte ree ear rar 3 |” 


AL TA ch at Teel UH S Sit el fhe Se Teh TT 
3 at ard at varita ecard A ofeen age Svar 
dar ad arch at aad 2 | are dk wR we aT Ta 
AIA Al, SI Aa  Gecnfear Ht after (fSret wfeRar 
F Ga F pel ot rated Sth Ba HH Salleh BATTS 
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Meas At USAT Ud S) SH TAN Sh, UH Spree 
Wet G GX Hl Sled H Stars F weaeahta far sar 
wade | 4H aad ast aren as Hrs & ferw 
ATALAH TART TT HT S| Ae A Harel Wearat BT 
Saree eiverenre Sl OTE sar TTS aR S, Te 
Santen wife At afs & saracht afer apr oft efter ax Sct 
al 


CATs oh feqw atlas chee ch HS AAS ASAT 
TAT MT B? 

sta fer Bt Gect Seca fear 2, Sat BR A oh 
apltsrent fora ace Fatt ett S - alerepratt & Frater 
AL Tisha oh fast OTT GAT SAA ASAT A PSHT 
Part atet dehds STISHy, ari a seit a - ae teil 
At afeaat & aga ftrerdt-aert 3 


Set StH, Rt SMe 3 Heil At afeRaat & fered dat 
Fenremulea & hese cacil(eeay’ Al gears At 
214 CUM Ue Ht seet FI sot (adiste a A 
Acelta TSA SS Stet S | SA STM shed S fe TS 
Ts, th at Hifsrepratt & ears faanra S SeaTaRT 


odterofier fare at ace cami sae Baht | are safer a 
feat SAAT GETS & BN Get AT | heat Ht Feral 
At eareraiefera ch fear chr SqaNT AF aes Teh At 
een alfsrenrait & Frater & arafeardt Garett & Sax 
RH & fez, Se St Uh STS G A TATE SM, 
SAT TTT St Sera A SaehT fFreHT, Tat & Wy, Ba 
ae, seme & aS ware & oft ge 33 fare aT 
Gea S| 


aracht Fist ait Ustar Rie hrat waH-ger sat 
fine axe serrfera aed S? 


Fa Saar stad fist tart Agta Silas cal Aeqferd FATT 
cert ar vara Pear d | wef we aie Rasta aha 
Fat ales, Sar chest Het Aree Sik feral ee deh 
artic Saft Sat RAT @, Tel aT SA Set HUH 
ard fet FTA Ae STAY Teal SH ST TATA Ce 


faa 1: wet At wae F Qareaeta & baa eae | F 
te Ht eect Ht asst (adiste stat A aH ATCT SST 
€ | corenuiees haha cael (et iS feare 1), fat 
SATS Sh STCHT-SAT Tes Pafeet Stet 8, A set 

(Ststet) Bie sterT-srerT At My Te SHURA Vict S| SA 
faa t ae aa & eee Ft nied (are a fears 
Tg) & UA HAR TST SHI SAT AT eA S| 


aH at S ct ae Bet flee G Slat Sar Sa et 
fasta & atracht ofa ant fee ast A sera? 


Wa ta feret fasts aaa At ct are at 8 wat F Aare 
ara & Rola ae age | orp dare} ata a eter 
a fara wt | wet are 2 Pt wa Seah of, aa set 
sit afiat At otgat f aga-at ores at arefeat at 
aaTH ake & Atel ar ar aaa gu Paleat at ea 
Bu ferarctt eff, sates att af afte erat edt tie & ett 
off | fags oh ole da At awe @ A aired ox sea 
arftres ears ahfeaa fora 2 fee FA arias & eo FF feet 
ary fred & at a eft Gran St eT | 


Fed S APT AF Set SR HF fats FA whe sar aia 
fora S| AY Arar-fere At era & fore SAM Aca Te 
&, SR Seals Fat AT ATT Oe Te A A Bes AT S| AL 
faa At srrext 2 | teitfer St sed ae eAPafencT 
Y, Wed Mees H Mle See es ATS AT | TAL Tat 
artesth F AK Sach UTE aed AN Aa Bea 
ferro wife Ak aalqeet ht SHAT | Teta H STA 
fae faa f cracks ae & fre tte Pear aR Gh 


SA ATS TT UN TST AL HT HT STITT SA 
Terra Ft z, afta anit ata antag & fac ate 
ard ted & | 

whet HAC faa ch Rreteei fT SAM Herel Sater THA 
& fer sieented fran, etetifen F strat sa AaAT 
HT STANT Stat See FASTA Sh SHOT SASHT STA 
Galeit G WI HH ferw adh oft | date yet 
oh Sa feat F eH ota HPlagts & fore pT a 
aS S as Rretent a Hrar-ferar ae Fase tat 
che, Uh ASG, AA TAT S fob Se SH Pretest 
ATT SAT AE Safer TAS G Ae Be SA arferee 
oer elt off, ta area & wa faa went 
feu aia 6G Ca SA & Ged et a ee Sats 
al et Td | 

are Uses Ht araheel sith sbfereitian (aie) 
HAW Wee Seale Be & Sh F arses aft 
fe artextent Wo FAY St Ma aT raaT GAT 
ACH SIAC TAT THER Serer SAH cer are frat | 
Ser ot Aa oiears Radar art & aa, sraifeerr 
eaTetefae, & ALARM | 

arg starter & sarerareheest cat sat 
WTR BHT AT TAT ch Fore Uy she Teel? 
aaa fed aPrateadt (sitter) a sfererret & ferret 
At agate vatreren i citer ara wa 
fréara F AT Sreaeket MMH thet At Afaat 

SH CAAT (ARASH sted) H CAH Hl Sa ATet 
FATTO (Silat) SAL PCH HT STRAT He AK Shfeaa AT | 
afta & araret feenre a Gas & ferw A fer 
Hates areatea ish) St Se HAT STE fehAT, 
Ofte fee ga foro & at de tT 

SOT GRS-STHAL eT BLATT Gh ferw HA UTHER aT 
aletedet (ATTACH HEA BT there fear, 
STRIC CCIE dulisicdk ACEIRE aC EERE EEGERG 
| SASL TART AH MPTAT At ATS SR ahr 
are, Ua fea ther ead a ar HA A a 
Oe Bh SI alter fee Ulee-Sraetel HR ar ak St ae 
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GA Bla S Set SH SARA SOM AT SETA Stl S| AS 
art Root 3 seer H sre fer | sa gor fe 
qaqa tara ae 2 9 st a ge SI aS 
fe: go ter a St gas Ted aot set Fae. tar 
SH AST BAT ®.... Sei AAT HVT PH eat 
Del Al ARAL TT-MaLAAT ST SATA HLA Gh fer WH 
Tiras (Aree) Al ate vers ot, set cer aAiSTeHTSAT 
fecnre Grace Tecait HT Te Hes HUH TST 
At ae sas arian ar Ba arett Perper ore 
area H a] Fares a fe sath Perel Gell Fr 
afeRaat & ga Teel ht Oras HL | WHEL ara 
Sl AS, THA SeaeT HT HT MT oh FA AA HT STAT 
ad H aced fecraedt oft | areda F, wep cal teers 
At Seah & at F St Mera Geert Aleta Tea afer 
SAL, FS MH Sere ST TAPTAMTCAT S Vt THT SST 
ot | Car chr fe Set at A atstt oprhl pes Car a Fare 
SAK ST art aT | Sahere Bet BATTS Tare AT SAT 
1A USTATCTSH SAT BISA, Heit Sl HRSA F TH 
aAURTETSA oh fercnre At STe-ASATeT HU A Se TE | 
wal cals Cat arn fasraanre atc F st 
aattteh Wiens eh feu caruifacn wa a 
woah atet 2 

SH fererrelf FATT, SARAH SOM, SeaHS SAT Se Ter 
sears cat Tietagar, sit Pfs wa S afer at Ht 
ara aid S, Ft Mera & silat s fers Sra Sle e | 


Sei trier seriee See coer i 
faster | 
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fears &t Bra a stactters sik street at ara 
fact Herat Bit 8? 

HAHA HUF ST BATTS AAT UH VAT AT TT 
Slat et Mer at Garfera sect 8 | feaett orepfse 
mifeferter aT ferett TAT Sat StaeH eA SALT HT Fal HA 
TR TTT STE Sta S| Ale Va ferenfslat F fas oH Mh 
fears fecraett Sorat aed z, ct eet ferenteat & fore 
Ua Aaa Ter HUT see TRC S AF SF ose 
Ft SaAROTSA al HAT A a Ae | 

orattat art fret STAEPT F Wee IR HET AT fH,“ TST 
ATS SCH PLAT S, BT STS St ATCT HT AAS 
FO! HT STIR Sta V1” Var Vt sed Gad tesa 
Me 4 ft Het e fh, “Tees ar ater St, AA Ta A, 
Ged Aah Al BATT Tea AT MOT Sa S, AS ST Vt 
eu at cad Hl, get Sled eu Ht Ga At, Ha BT 
GRU hel ht GACH HU Aref Te Bett afta Vth S 
ST Up rat al facet saa Ht six eafert Hat BI 
afe fret cafe (aati) 4, st04 sflaa A HS 
HO Ath O, se oe FH ga Suet fasts cht Hee Ae 
fora @, 3th ga atgya fetta Set ST ATT set fea 
@ foracht are sacht Strat A site or act 2, at fax ae 
ae afer dane vet 21” F fags F sel } Fea 
HAR HF SST TAT Me & fran S LE AS 
AeA S| Chet oh faa & fete ae sea Sth @ fe aS 
ferenfstat ant sreptcie Sak oh SaTsaT oh het Pere 
SPT St SA Sh ATL TATA SHE SAN See SA TELAT SH 
Gerd & fore Sean TAT S StH S Stacie HU F | 


FIT ATG BA He Vet are Tat Tet F AT 
arrads Pra & fags & of at sreniea ae 
eh fere forerent art at ST ent F? 

Rrerat at areagedat dar ferenteat & she ag Ft 
Ate HU chest AAT Set 2 | F ae gah fea set F 
HE Tal S - Tee oT eS faye (ethteh) & aH fererat 
HHA F Ofte Sa TATU La & fer, eH tet 
Asha HSl TAT SHH S St TTsTTEH At fawaraeT 
ait Starcat aft Ga weet & scare @ 31 ena 
apl tel ferett force @ fark aeat al aa 4 & TST, 
fSretant & fora sett et Gena 2 fee SF ya & ant 
faa al Gis Ft ofsrar F faenfeat at erfter sat at 
frat Gist at Gistendl & ah A als foes ferarent ar 
HEAL PATA See FATT AL SA STATA Be | 


Wietehal feast Tene Gear oH feat Haars S 
Wand F? 

Meshal Sea IATA HT IK HL ahd S BIN SAT 
anficaait at osaferd at Bena =| Aanat & ara 
aredid & oie-ale wa faanfeat at a hae faa Ft 
foreepel Ae SCAT ST Gls Te Sal HY HT STAT 
Ua axed &, ahem ae erat & aredfaas GAR ST 
oft Uae USAT BU S | RleTenAT SAT cat Repet fa S 
Aa SS Gerd ST Ue BteT aT TTT Ta TATeA sat F 
ferenfetat ait sacht wat ar afar At wheat F wre SRT 
& fw sia BA Tz | 
ATAU (Sftsar Hleqet sith aA 

Waa wes frre - ft angandacht & ae & ea 
it ua ag giuen 8) a ta “one eer & arise 
(Sseths MATER)’ Std S Sit Patera SIG Cpe 
freniiat & aead and €) una Fda vis dear F 
HLATSHTA TA ARVSTAKAT A FS | STAY STAT Tex HHL 
age taaan (Head) Us are ean 8 wet art 
froaett cad are cecil & frarelf or aaa 2 


tat we oat at aletat Far S Vt fears HT 
araat sitfarentarstat car raat (Saftax) TAT 
& aH teeth Frerfetat site ferent cat a 

Gad 2 

ae Tel @ fee Us aks Hl aa HMA F STA Hr 
Taft HF AAA OHTA &, Tel AL Ware F Ae Are 


TOT HecaT ol @ feb fas ch Hata chr AI, AeA 
ATS AT HH HATS STAT SAT STAT ANT S| Ale saa 
Sea FIA BH MA Ss S AT SATAY Wap MMe aT 
We AA HMA H Sa-ASTal F STAs STAT | 


Ucn care fatee Ut & ee F fags fees att 
@ frenftra Bt tar 2? sik, ae HS aot A 
faa & HS a hese arena A TT? 
faa rt FSA Ba acl UH rath AT Whar gar 
am aiftra set 21 ea ord & fe faa & ferent fafa 
TER & Haat - fas MT (Heras TAT 
site fis deat th @ cen ara & aes aie dae 
TAT fa TAIRA, TI, SI Tet coh feb HT 
(aifaen Bevan aftr ait Wei a arahaay ap si 
ff - HUT TS S| faa Hl ASST TBA aret TAH 
Saris site At wqen ast Saray AY aa Srrertt 
TH USA Has A GA S| SA SASH TT A PTT 
%, a snemai a read aerrs et acnd & | darter 
TB ar aly Safera HT Us Mea Al RM VSS HAT 
aife sft ar ae Al Sferearat ch Aaa Sa APE 
aa dt nee at aerate) 


ae-fase Sat oh Steril, Ty sihertPren ferferat, ta 
Sea-TA STH S AS SH CAT Ht ast|s S 
HATS HAT Mecha As SAA Teh VST Tah S SA 
RCC ECE COCR CCE CR ICICIECOIIL 
SAA, SAT TAA MUTT Set AAT UAT loa e 
PACRIGE DIGIC LUCK TICARcIRCUIl 


atarare : Hed FITS 
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ferenier freren sitfcreneret & fears site 

ahead A yarn Ht strazerchat sh ae H SAA 

Bld S| TOT SHOT A LATE SM Tet aT 
Foran ferent & exit Al Use MI HT ATA 
HUF Sl HET SA S, Ales S Tap Teel S Prather whos 
Ue Gea Uh AT Teel ach fee Te feet Pa Ht Aer 
AL OPS He eb | SI Taha HT Tea Taare TROT 
WC Tea Steam Sta @, TITS seh fh ferent at 
Ge aatett At ores He Al SS a steented fear 
SIG | MAS AS SA HTT HS UH S HST ats 
rere stot henstt A oe aed Fed HH UTA 
Sead S| tt fae Tari Sh a A Se fea ay StS G rel 
fora o Sper F sitfcrnsrrast Ter A Soe anferc Vt? 
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Hala atact 


ee a ee ae ee 
Tet fereneut ater TANT a ATE G, fears feretent ch Ven MAS oh ENT atteHhStat oh Pega 
SR TAS AAT TATU AT ASAT HT Oh TATA Al TEAT HLAT | 


— —S 


sa ce 4, es srbfadia & feared St Saat sa TT 
a Sat Al Gist He & few BVT | 


wrferferfer 1: carer catait ait atrehfaSstt at 
fegret 

SAA S TST TT A SA CAT HT AT hart Vat Set 
fares Us fret & as G UT os & ferw epst ar 
secarer fear | fens get eet saat gat ert Fr 
AAT St OPS Sey HT TAT Fea S? aS A UT HT 
referee ea ae ae et ae Ua ae aftr 
frond? a8 i aga @ Dew teas wt SrA 
aM, after us ae er a eke ae a orl dan 
SMT? FS F Hise Mt deh Tea oh Pere Ses SAN AT 
(ara, afsarit % ond anf) sre aera 8? ga sia 


Tare cate cht Hert 


Tat Us aI Ve fest UH Carel als ot St 
AA F ASH TS AT | HUET GIS FH Fe, SI UH 
ast fret fread ae oT aT ate as FH SATAT 
fax Steet OT i At pier I, feed ae Sa 
aise ort cep vel Test err | Fee Set aS aT 

anes cht Bisa At ates Ho UAT Sea H TEAL 
ST AT SAY, eile TST Se fete set ATE aT | 
STITT GE HR FIT Gl STF Ble sens fears 
feu | Seat Set Are Shr STATA AKG SU UH-UsH 
FH SA HHS Hl IS A STAT | Ut ST Te BAL 
ST TAT | Ale | OT Par Sik aaah Ss TAT | 


USdtet S SH aT fend frapre Gerd 8? HM AS HEAT 
Gel atm fee ot ar det aes AT fare eH Har ast 
WSs S Ses TS F Sah fre Fact S Mt Tara Ut St? 
aa Sa “Tale? UT Set ER IS Hh AT FT STAT AT 


a-fetelg rT? 


sar fep Sg Sea Hed &, Ae Met Herth sirehfaStst 
Rrared At ort Het Al Pesta Het Fea Hee 
aot aed 2 | vse faa forerce ara eer Afar fe 
sat aitfcenarre At sper A ae wear fea ST Ter a | 
Fed SEATS S fep sree fererrell Heap SE UAT 
eat ait densi & at ff at and gu fears St end 
er rere ar fears 3 reraet & errer fear, a sar 
fe arg fart 1: 4 Se end &, Se SA GAT H SAK 
GIs F Sd AST STAT | 


Th a set fererest ser Thcrfertes cat ATCT ax ct ait SAH 


~ 
feat 1: are ale Al ert st aera Ft OPS Hed ey, 
clea S Referee (Strait wa itfcien fags ahd)’ SaHTg oh 
frat, fSrerr preaterren, Fras, ferarare 3-4, 2012 | let - 
asin vast wraverm, cle ce | 


AY al PLAT HVS HSA S | ACAT- AAT ATT 
Hh Sar SNL SAT (FAMCTA) oH TOT HL SAL SACHT CAM 
arena He & here Rrearh ga RE H UAT YS Tat 
@ TS RA TAT oh EA hl ST Hh fer VA TATeHTeT 
SHS SIA Ud 2” 


mrfafater 2 : a HH AT xa AT Gas UL SATA THT 
wetfadt aaa =F 


Wishat : SA TANT Hl He Al Tae steat fafa sa UH 
aTateen afarate bt axe seat @ | ferenfear G Srch Tel 
HAMA A SAChT TOTS FH STAR UL Ta TTA 
al He feh See Vers fenw Te dia vee & sal Tals 
faery Teg Aes HL SAT AT SEH ST STAY | See SA 
sat Preareat F Stett sot arett Tera aa Sa Frere 
4 aise sal, SAT oh Ora sal ear F Lat BU SA 
Maat H INF Aras & fer ieee He | Se > 
SA TATA CT a, dat See feu Te ga Fat H fa 
FETS Sl STL SA TATA St TST HUT FT THE | 
SHAT AT SAAT : freMfIal Hl FEAST ch SATAY AT 
Sat HU Baa, sit seen aera fae zai i oe 


feet sa cht ace on fret ae BT SAAT (FeitfeT) 
Ol SAH SEH SF SAT, FET SA Sa SAT 
TOTTAT OR PTL UAT | 
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ee art a ae after 
opted or Pree 


250 mm 


oll 
at 


fers 2 : wfaferfer 2 & fore atrageren areal | sfteneqar carat oh 3 Frere (fara S oedep ar stra 250 frrettetex St), SH a 
Uh H SACHS HT SY, GACH TAT SA Aa HRT AT TAS SET Ee | Use lsh FT SHS, Ua TAL, Seal HT SHS, TINT H LHS, 
arg at aay, wae aac cer CeaHST, Ut HT Gel SHS, HS Mgt, ANC ASK AM Brel HS CHS | 


STA HA S SAH TOT S Ht Sls LH SATRT TSTy a 
Ghat st Sita Her & fers sag Sra chy ferferer wep sh 
VATS Tht S| VS TT HHS Sa S - FIT TS 
only Ue aeqe fief sit tat gat F ae oe Seer B2 
FT SIT aE HTT es aeAS ae Ht react gat 
att’, ae sieaitect # sit ort 8 oft gorse 2 ae 
ae Atal wane gal Hh aeit gar act an see 8? 
aaa fia Star an Rar ten area ae ar OH 
RA OAT At Mee Ue AAT Lee S - FAT SAT Hg ALT 
ara aend & fared fe ae ot A Sa TE? 


ae Mfafafer cararface ST BBA arte Garter St 
HAN ot ST S - EIS AT gal oh St HLA GS TOT S 
Sl Se AAS WK SATA Hl TAs Hed S? Aetay 
feu, STgu Sa Gack Us St vee & za, Ba fH ot, 
HANH AN Sahl Ads Kl SAU Teh fatty seqatt 
oh TCH fea he | TST MEHTA @ fos Chet HER 
& ferenel $a Galet HI SL RATA (ATA), ST, 
PACA, FAH, TH ATIOTSA HT Beers HUT VT 
ay | St Ghat e fe sgt US Sar sft fae BS fs TT 
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aT aeary | ahfarer 2 A Oat aeaatl al aa St ot ar 
TEATS Al SSS S TSAI ST-SATT aE aT ST, FaeTa 
FS GAT ST Ach feb SA WOT HT SATA S Aly Are TNT 
al 

mifetferfer 3 : Cea oh Strat BIR Sach ENT 
fercorftra sat oh otters ch after ch Aeareet AT 
UsSdet HEAT 

fener : frentsiat & saree (SIS) cSt TAT 
TAT a SA AY TOT HUA fore we | Sah feTT 


Sa WaT & fer st mg TEST sh aS & fore 
alg ASH Ae S| Se Sala Sa TAT S salle 
F HATH Sal H Sa AT Ps fearfeeat 
al seatstd eel & | SA STATA Met SAT ATTA 
oped By, rath sa vant & fere farctepet Rt 
FETS HT AIS TA AAAs | 


HALIFATAN AHag-ASTy Sale ATTA TPA a 

Gal HT STANT At SL ATA Ta fear STE | FAH ATS 

Weare TET AY Wah Uh US ATT oh STR (AT & FT 

THT EU STD) FX BE UF Stet & fore ae | Tee 

FET H Se h Feet AN ae SH UM ch EAT BHT ATT 

aR H fatead ech, rene Teas FET SRT SATE TT 

Orato Steet AL TOT Be Ae S | St ATT Hl TCA 

Se Tart Al waa F ST Tg TEST ch sarees HT 

TOTS & fet AMT SF ae | 

BU ANT HS ATHY SAactiopa Are feu Te 

1. Sot eg Sedat Hl Aa Sa SA ATA 
RTA SA S frat aS Serct S | 

2. FAA AAS MH SAT Set TET HT STA SAH 
are faeertta feu 1a xa ch Stra S SareT Sta 
el 

SI Hacpeat Hr Tore STS FAI TH Sach fea SAT 

aha e | 


Vag=W og SH Perea fereT TeT Stat FET SEH Sst 
ork 2 


OG Sl SAT SATS SHS || HST HT SAT SATS SST 


20 


ame Hl SAT TAT LS HT SAT VAT 


FET H BNI Fa HT farce Stas TET Bh Fa 
Sel SU APT ATT Sh SATE VAT | 


V..=V vg SH Perea fee TT Stet ae Bat ET 
aoe ne aT | 


mfetferher 4 : SATA BH SAT H OMA TAT Maca 
oh Uraeet ht Sra HAT 


wfsrar : Tafeter 3 cht axe frenteiat & eaten east 
SR Ht TOT HL TA Sach SATA Te A Ht 
oe | fee CAST Sh eh Woh Sls UH AM STL H TE ST 
OMT A Salt & fee He | St cH are feats THT 
Oh STA TAT STA Al SICHT-BTCM Sat At | SATA, 
AM aa Faced & Shes & ara AT OMS A 
SEMI GFA AAASFAT HI STANT HU & fra sreanrfea 
ai, GTS aN RK Sa aes Hl Cd VU feb VAM SA 

Set ETE SAT A SATA SAT SL STCHT-SACHT TTT SRT 

aad & (Tet UH Tae H See z, gel cet ga F ST 
aad @) | Ta Sa Ae HT TT aR Th, Ta say Foea 
ae area ar aearT Sttatad sare atett TeTsTt 


Fert 3: ifcrferfer 3 ch fore atrageren Hae | 2 SAH HS (OH OM HT TAT SAT SAN TET AHS! HT FAT ESM), 2 TS Met 
(CH AHS HT SAT SST, SERT HLA HT TAT SAT), UHH ATT SK, Wah aT AT Cer, UH TT wl are SA Ua Se He BHT AAT 


fared Saree CST AY ATT SHY ATT SAT AH | 
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FOAM AA & few 
aren) scteet itch RST 
ST He BT TAT 


Fara 4: Tier ParRer 4 oh fete atrayeren HATE | STAT AHL ST UH SHS TAT GAM AT ATA SAAT ATTA AT HS SAT 
Uh HST (Ta Al Ta ch SCAT Uh AA fea Tet), SAL TTT ATT Web SL, ATT HT Uh IK, SeTL MT Fa HT KOLA 
aaa & fer wen seraat cs TUS ( ST OTA Hl TH aw Te FETE) BA canst At svat aA ae & fore ara He ae UH PAT 


oh OTe hes fered ai che Ache S| Ae Vs ae 
SRA Sl AAT V faeonfire fre me ont aaa 
ar frefira aaa 3 | sell eer, D, ed & Pca HT AAT 
D, fereon fire Pou anc urd 3 aie 1 Pvsfaa aed 2 


STA dt AT UAcd Al Gee 
(SeTH/ 
Sad) 


Set | ee | = Ve [M,>M,, | >M, po. || po. || 
prereset f= 


fare ORS SA SETS FH UAT A SA AT Ser Sh TTT 
Hl OMA Al S, Set MS SA FAT TS fos SreaHrScH, 
Uislesh STA, AA HT Aer TAT MHL AT Ale Va 
ST FAT Sh ATT Sa OTT SY Brel AT ST Teac eI 
fererrfelat & aed fe ear eat Stet @ fem get aed fA 
Bret gal F (sith wT a aT at ake F) ST TCT S 
AN Sa Gel S | SASH STATS SI ATLA HL CATT HEA 
oh fre strays @ fer FET ST STAT AT SHAT Sha 
eT HTT OE ST AL TUT HLA, Sesh SF TUT TT 
oft Ft ALT S| SA TL HT Uh STAT aR Up aTUS 
oH A Hh Ale A (AT MTS SH SehSt Hl Use STK 
Hf) STAR SAT ST AHA S| Ha SI Up SVS HY eT 
STATS OT SALSA Stet & al Fes SA STAT V1 A 
afe qe & ot F vate Arar F aah ater fear sae at 
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Ale FET HT GAA SA FF SH ACA Hh ATE 

St SAH SE STA STAT @, TT AT SA TAT 
ORO A SET? SATS HHL Oh ATTA TE TTR 
oh CaeST HL OATH, Ughseh SECT A AT MTaHL 
UH Stet FAIA G STH SA AAT At 
Ora He Wed el 


AUS Hl BH Aer Al Aas We ATA ST Gara e Ah 
AHA OT at SAcd Act H Ure AT &H Baca GS srferep 
Bla a | 


sae fet Uh BT a repeat @ - a za Ht Ute 
TC Se F femal ae abt srrephet At shty eyftea Stet 
7” feremfsat cat art ee fat ar sree ST 
Tat SK OTF BT Use a a | fe St Se GAT Be fet 
oT eats ob oe ser Soe farts sear st 
aTrepfeat sara & ferw ant farraht acre ah Fat ah ATT 
Mh AAA AT-BAT el, Ale Sh SAT eT TT 
Ort & fara-fret Strat St Tera HT ST A | FA 
TROTRTST AMT St SU BS Tat At ST GH S fH 
fre Wat aval sik serait Ft areple Bt ott Ay aE 
ya 3c Sb cavach Pears Eran ata 2 sah TaSE 
fea ta vail a aad S Reem sacra oA 
Aca O HTAL SAAT SAT | 


Freant 


TART cht Sel oh ae AS sre Hes Ua Tera S fSrreAT 
saat silfeenfaara Ft Us steer Al Sa THR 
SMa He & few fear st Gena @ fee F Sah Yes 
ain aha at siftrer Creare St Stench TAT er S| 
sa Tar Ht wale freaniat at after seaeronsit 
OOS AT A Hl Ae AAT SIRE HU HT ASAT 
Wear aed 21 Sa sa frat at 35 serch ferent 
(Fars, cles USE) & OTT SISTA Sit saa SH 
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faenfefat at yor aie Wistar et a: 


Usadici 
Eh deed Ole) thi 


aft art F aftrepigr aaret HM YSAT e 

- fererelf ar Rete? sed S TAHT F SH 

AA THI HT HTH LAT @ ae at PRreree 

ale S| Sik we Prete fone ate 
TATA TSA B? VS Barer fateh See Rar Ht tect S 
Et Ta Ted S! Keil H ferernfat Hr Set Se Hl SF 
fore srfSrfarct fener Strat @, SAT WaT aR Cap At Sach 
SPAT FH STA Ue St SAT BTTHHeHA feRAT STAT S| AAS 
ferereff Garet Ged Ht S ct sae act “TTSATEKH” 
F St Gare TSI Hl STA I STATS ST Sash KebeT 
USA ch TAC A Bad S | UA Maret Breet set Stet 
aRitfen St yet Tet at STAY At areaeht fara a Aer 
vel etd | 
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cmt aeelt Gare He Yoo 8? es SH Gays HF foe 
ate & at A ara Ht speared ele @, ar fee ST ea Sead 
& SAN SAL ASST AM BHT STH SIT @, SA SAT 
offa Ub HAT aT ceHeTe Ver Ste V1 SA Galt sat 
sta & Silas F Stach Pater YS S, GTA A A et 
BH lg GHET Tera elect B | Saver sh few, SA 
feral ae ReUS TL STIR HU Tel HT HTH TW 
Gand & fem Set Al Heal STS UC ST oh fre SaTTHT 
Seat TA aT AST, AT ASHL I Teva Areal Hr Sh 
Sen a Ta BH TS aT a aT ATT a Iw AHA 
fer aT St Tet 2, am fea rat Share apart Hoare Peat At 
err sore art are ei ae er Ge a yw aA 

2 eae gift act & fae he ae dea ow sR 


ferertt Sifeat vate ett | er RA Sta SaTe-oTeT 
Uftaer & arr seaihane Hed ted &, A AAS 
SeVT F Gale YS Ted &, TM HS AM A BHATT 
Hl Bl HA | 

fax, fereneff ar H aterett Gated Fat Tet Ged? SAAT 
Uh PRT AE el ThA e fh Se Mahl FAK FH ATT 
Sel steafshar He Sar Aten ferret Mt apatt fra z | 
sah ae, ferereff Saree Hae Al STITT ST 
ferarat tk ora fSterant & area aus Ht Pfs 
fsmar Hers Ted S | AT rep hcsh GAM oh MTT Tea 
By a Sel steaishant eet staan feerfelat Hr 
Hecht Tater Teast & fete Mita He? 


Fe AIA Bet Tae Sa Hea 7 a 11 ferent 
(11 & 13 Stet Ht SH atch) H UH aS & are UH A 
feadia areierren strattera Ft | ea feerfelat set wp 
te arte F ote fread we aeett ofrat arent “awe 
erettaditey Referens ts an (Para 1 Br BA) | set 
asad arel ts FHS Vd ahaa, Hw el IR Aha 
foun fecal arch ofrat sit pe a ate S athe aha 
Ble | 

BA Sd & feb Heat Gepeit F faa & ferenelf ga 
Ta amet S after wed z 


fet 1: UH agit heat arett Hust (erefienita fears) 
YS - ATT 2.5 Het SAT | STAN ; Tia fas 


@ Otel Soa MT THT SLOT Hees atett 
Uh Uishar & ERT Tas TATA I 

e uftat att edt eal saa Un eer Te 
(eetnifthet) eat FI 

e venrer aayeur ft ofsran fear aernifthet 
uted Tel Bt Aart | 


FA ached Hl Ad SU, UH athe oat rae seine et 
al Histent teary set ect feret ake S STAT HIST 
aardt 2? sit afe ae Stat ASH at sal Gend?, at 
fax ae Sfifera he tact 82 


Fel FS Sar AT St SA Ge & fea F off STAT Sst 
ana ga tg at vert an Rar BA AA a aR aT 
oft 3 ae athe Ofer tt apo we tore Sar 8 aT Bb 
afsat sei cee & aed 2 fare cere a ett fat aectt 
S? FAM Ahe feat Hl Saar Aisa att afaai a oa 
Sle 2? SA Sa ad Al VSaet He HH few Mes Hed 
& fer oe ferenfehat at Ta Get SAN AIST STR Ge 
A ER KR FSIS HU Hh ENT SS BAHT SH SA 
& few vicatled Het & Areay & See fara he fear 
Gerd € | safere Hise & ea eard feeraet ae 
aaa 8 oft fee oar ferent ft ga Garett HS Hw Te 
ar aét| sic att oat gS daar a ea ware set 
A aia rsate at ob avi oe ait dread Gof aa 
ert 

BAT Ge Heo aT Het Hr rote fora, are fereafeat sar 
OS & oe ce! ee ated sar Sta fererelf atg4 Sag 
Uh-GR Gd HE CH SH US H ANF eas S HATA 
Ter oT | aS Aare false THR SH TSA ANF , 
| Sah att Gare ast fou Te st SAH UH BIS WT 
srafsta ferent ra | ferennfeiat 4 wie-wire AST A ATA 
frat SI sa Gare Al GSatet Het h AT Ue at 
AL | Teach aS A Se Seeat At ASAT SAT SA 
Se feraiad eA ahr ara cael fora forest eat Hee 
age eA afr 

sea de Fa & faites afafateat at seca fare 
oT ga Ua isaT a Papell | gt S He Mfafaterat sake 
BRT PTA & Teer ae et 7g eff, Hw BT AL AST 
SAM Sk Se fratad ae or rs faenfelat & sre 
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HO Ge sh MATA SAT Sea eH ere faa TIT | SA Ae 
aT Tel aed fee sa Tifaferat at sat aa ST A 
oe St Sree STUTT He MAS Tel SASHT AT few TAT 
Bl SANT SLA HS STEM HI STS ATA TAT HEAT 
Si aarte & fem ferenfetat 4 fener vent Teeth afrat 
Gray Fl Sas Garett al Get Het st aan STa- 
USdieit ch He & ferw fear | 

wen Grit a aaa & fer aetriifine Te? 

war Tfafaty, st aeft-aeht Spelt Fae fre eet & fre 
At are & fee «sepa Ger & ferw sea thet ST 
Hh Hl AecHlect F Ale ca BI ae feat fee hat 
ad aa ted & few Gerrans War ed S ST Tet 
ST) TE, Fe AS seer fats @, sik ae ateda Fae 
firs vet act fee venir Geer & fare seietfther sr 
SMT Aas &, aT ae oft feo epee eee At ofspar 
ated aft et tet aT aet | ae haet ae Baa Het S 
fh act &t feet F eer Star 2 | ae fara ar ta 
TATA Tor AL Se HT ct ST Beats fee “Pee Wap SAT, 
Ff ft cord at ear @ sath ae ea set Star?” Fa 
SATE, AT Tenet AST at iowa HET A ATS Sta BP 
BA ae Ht YS Ted & fh Gers MoH GPSIT ST TIT 
2 oft a zat 


Bt tore Sl see Se AIS Bh Sera Bh SAT 
Uesreey At Sct Hes oh ferw, Be Hd VU fp sree 
aise & oformreareag sift af ert, et sect 
Ufdal & STINT & HS Aer Mh Gls fae | Fe Tare 
ea & SRT Cer feat St Aepat @ fp ga athe oheA, 
ar afeat o& athe feat (erect & ferw, Se Fert 2 F 
Saar TAT @) aAt HHI Seg Sle | 


SAR Uh STITT ae ot few athe ohray HA ahs 
Terre aaa ch fea SA H few arava Slat S| Ua 
aaferm aan ae oft fe, St Tal Ga Gs 
PRT SH MIS BL Get oh UH APT A SL AMT eh AT eet 
a athe Ufaat dee ct aT Gendt aff, athe ufeat ar ofaat 
& athe AMT Al ahs HAS Tel MH | St STITT 
at asatet et & feu fraferfad afafaterat scart 
Sl Gendt S| 
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% 
eae 


Farr 2: aeett set refine Renker & ts Ft 
fatter wept cht afar HG ed At eT HL STATE: HT 
eSrm 


1. ear athe uaa att aRrat S arene A Bret Vrat 
@? 

3a Gare Fi Gears the SH Vl aera & ofarafa 
TT ART SAL SASH SATET HT ATTEAK AL ST Tez | 


ferereff frat ch strep Bl erat Hed ch ferw ferferer 
Tear Al aie Sale HL Gerd @, Set fe Sher H ATT 
Ol a Shel }, Al ads HI AAS ATA H fers UH 
DM UX Hl STANT cath (Fert 3 Sa) | ae nfafata 
HA 6 SHA 10 & faenlat & few sae s, BN se 
faa aa afta at aaa Het I Uh Steer alent 
Sl ae free Br aS Stee arch Tedait Ht tS 
& AAHe Hl ATA AL acts Sats Shes & ferw sft Gitar 
ard S| 

2, AT Uae Ute Fatt Ufa Al Toray A Ute 
Ufdat Ht Gear Ha erat F? 

fare chet or steqaa fora oT ter 2 ale ae wer? 

at seht art afaat a fraat aes St Gea 21 ae 
reat caer ferenfelat & fee sare elas | 
sent ference ae B fem feral cat fenett ate ch 
oH At fate sate He FI Tera TS Vand B - Fe 

usp Cat maa & St Har 11 aa 12 & faenfslat a 
Ferd StewT SATE ST Genet e | ge fates & fre Hw 
Gifterchta faferat at Ghat Sit Sra Sra ast Ht 
Aaa TSH | 


fe 
be 
Es 
eee 
it FE 
a 
peg 
oe 
Et 
Es 
Est 
Es 
Ei 
Eat 
[4 
Est 
Haag 
bl 
Es 
Et 
gi 
ba 
Ee 
pa 
ae 


Sees EeEESEEEEE 
Pict ecrcesc eee seeenes 
Fert 3: Uae OT TK Shr SEAT CT HUT _ VU UH Tet St 
ATS Hh AAHA Hl AAT | STA: HET SST 


Fed arst ahaa athe afeat Sk step stars Atha 
ofaat at atspertt Set ret at Gers Vt Tend s fee wet 
ofeat athe ofeat Ft atten Saran sreatt ace sfifera 
tect S| 

3. aa feet unit athe are VT Tash BX BATE 
TUTE AY TeTAT H BS Bra? 

So Gael Hl Sa A Hea S afaat ae fat Mt fear st 
Gerd | free ae oe ant sre At att aa (frstka) 
WS Asa Oe Wand & fe H-et fSeT Se FST ea 
(fara 4 ea) | 

ae Hal 4 a5 & faantlat & few ft Us AT 
Treats S| Sad Sa aSeH Hot Sl asia aay wT 
UAT sath SISTA | ST Up oft Uelt ot Tet arst 
Geh fara safeten Gthe SIRT STAT SAAPT SAAT eT TST 
on faraat fer safer et sit aren ste | saa ae 
qe cha Prorat a fer uferat a athe feed Has ahs 
aret 2 


wa Set Tet oe ahh ae fener fer sreeett ofa At 
ferrifcat ox fear are Sun sah et fees wx & (Fart 
5 da), ST se Preeny cht ofS aca at feb after oh athe 
fara ot afg pasix of | ae aaa fects eh fee 
SATS SCT ST SSH Theat & fore At APL att SI 


4, MT Othe Ufaat cat asta ett Ural B Ha Slat 
2? 

So Aa HT SK St & few Sa GA Bra I Vt 
Se athe oe Hl AeA AT (SH AST AReaet TA AT) 
AN SE Sea TTS TE Te | SA ST STTSRL SAT 
Te SH TT feb es VC APTA ser as Se SATA aT 
athe Ol & ass & UAL HH AT | Wed Set Seat OfeaT 
Sl GAT FEAT TAT, AT SATA ce Ue the OAT HT STA 
atl ofeat & He Pena | Ae SA A HT aH aT feb 
We She ofaal HH Ais Ter He tet S, aT HA A HH 
SH HA Tra a afer ae TET S| AT fee, Bree Se fees 
safer aifsrenrait at veret FY safeties Arar aT SeaTSA 
ard | 

5. FAT Aes Ura at Ura ht Tera F SATAT 
aaett Bret F? 

3a Gare Al asa Sree F ATT SA ae 
aretrat & ant at 1g (Fert 6 a) | 


SU SI TA HT Sa at H fete srt Ge st fate 
Sore Ht | Sal OAc Hl Ga Se HEE fever sik ga 
WS SAA Alery HT SAM TTT | Ve fererrest sre -aret 
TUS TH BN HIT SATS Hl Ses HLS SAT AT 
lat Bl APT At SAK ther ect eft | Saeht AT Sesh 
Uh BaF Us ett Tel Ce eet off Sie cae ea A UH 
athe Tet | Fes ST aTett Schl Stat ofraT sal ETA 
SAAT SR SA Tet Sr GS ATA Tact Sit SA 
HANS H STAR SAAT Tah oft | Tele ASAT AF 15 
HATS THAT UE SitSt ser oteToT fener SrA 
Gm Uelt orferenier fees Hatt oft site cath aaferenigr 
feed 4 athe (ofeat & sat ss oer aa wh S SaTeT 
caftrat srt vet fear Ta) | sa dat cs pat 4 gat 


fara 4: Uh aeehh oat & athe Ta wk ate ATT ch ATA 
STEER Sl TCT HEAT | STATE : HT STH 
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Fert 5: SUNT Hl aac ee UH see eh | STATE : HOT 

ate 
Tart & afore wp aferent H ast fen | Sed TAT 
fee 11 Arreat e athe ofoat ett oheat & Sarat Garett off 
(steht fee Sach URE StactpaT Gh STAR WL Set 
saan Ft oft), A St aaa S wpa ters AT eet 
Be Ft at aa ATA A ad ofrat athe Ufrat G Saray 
Uateth AT Tet aft | Sa a it Ue TAT H, Beets TT 
fora fem edt ett ar oT - Sach ore AT St eH YT Tee 
Bor HT och Ht ToT A - ATES HOT HT Oh CAT 
BIS (SAAT TAHA BI Treas ferw ST) AT | GTI Vt 
ae ST SAT Sele et | eTeATfe Fe AMET IS ATH 
cht ot of, Wed Fe wae SraRaaS ot | SA Sra 
USdel Hh SAAR WR SA cisfenat 4 Feast Frepren fer 
ATT BTS HS H Us Ft athe ofeat wt aera Ft 
Te H Sarat Tact Vth &, Mae satery Rife Sf se 
fore wate aise sarfed He F arene tedt & aa/ar 
ate ht ara ofa G See Gate sist Tet feta | 

6. aT Bet Ua AT Te F Ata Tray Saray 
aatt & ATA 2 
set rage H 13 Alt Al SHH AK sal & GS AF 
Para-at sik faepgt eg athe ofrat apt um Cet era 
OR ST FA Tet A Ue OTT S aX fires A aT TAT aT | 
gach faut, set seat ux ft edt afeat caer (ated 
4 ett eg) TAT tet aT | 
saleaw Sq ASHI A ATA SATs few athe TAT 
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Fert 6 : OATS Bl HL ASS HET | ATA: HET VSTH 


athe UPeaT AAT Ge HT MIS Fel SAT Gabe SHIT Ft 
Bt OTST SH SMT See Ta fea SM ATet ST OT PTT 
edt 1 Se saa Wat ia verre AT Raat - F 
faa oe hae ett ofaat aff, a fara we haat athe Ufaat 
off, ico faa ae edt SR athe fase oferat aff - Ft 
Te HUH FHA | SATs TH THE AT UH MINT aT 
OM F Wart Ud Re & fee are feat | Se yea 
Denne At Usp Binet cat fast aH oft arSt Sik Sas ott 
SI & Fe Se Ue RH few wre fear | (feat 7 
ea) | arret fer, A ae carat set WT eu fe athe 
ofeat aft ae srrar fare Seis frst F aret at ates 
edt oferat ref eran at Tera & aprcht Saver Preret St 
Tre oft, safer Fafara athe site ett ofaat areft erat Ft 
Bleed Sat F Sa Sat & Hel She AT oft ( Fert 8 waa 
8 alt cht ofeaat HT ee) | Wed, fre ast 4 Se Se 
sre feat ae oft fer faa SIraratt al S-e14 UT A aT 
OT Sach Tet Ht Shep Sect ara Ga oft (era 8 at aa 
8 Stat aa) | 


Ted, Roe Ses Ae STAT feb Stet HS Vt avs 
a ao mg off, safes star FAL ar ATTA aT Ut 
WT TAT IT | MAS SAA AS SRK Ver fea St? ga 
GROTAERET Fe Tet HAT SI Fata Ua HI FT 
Guatoy feat ST LET Sl, SAH Slee sq Sal SHH 
apt Pra arat Cet St HUTT HLT SH Aca WL Ta Se | 
Sl Gerd @ fH Fe Geen Vat sarhtas GANT IT ST SA 13 


Ore Ht SH aret faenfat A pelt oft cat Geanfera fara 
OT, HN SA Be STAR ERT Be fe Sea, SAN fora 
fepeft ft sept ch Soper ch, Ge S Vt atlas HICH 
(SUST AT LA UTA) SAY AAT Al SSTAT AT | 


ae aah ant F 


Host aT sa geeH Ma sar SEAT A Hee VU feral 
SN HAS Aare St SAS He Teh |S? SATA 
feremfetat at fore sitet ar fone ata Cet sere et ST 
G, fateh GH Se Set Teh GEE Sl SMT Ge HAS 
HH HH FATE, AT AL RK TH AS St MATT FHA CT | 
SAT AST SAM AK SATA-ASATeA HT AACA HEA A 
HS USAT Hl THT TS Tabet | 


3a Tale At Gaal wet S fee stent sta ferent 


faa 8 uaa s at : feet a met 1s rare, vec Sit ae 
H| AMI : hea Beth 


a7: 
fee 


faa 8 dt aor 8 St : OTF cet nS eae, vec sik 
are F| SMe : AST 
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aarert 

sect aia & aH sarer sen & here aatadt sit sbherpiaar, cite thice, aware 4 feed fess g 
Hose ae aac Mea Al Aaarge asa aaeale fag H VS FHI VE : http://tinyurl.com/qgpl6y2 Sava 
seet Treat sh ae HH afr aha HA Hreist Ht Agee’ G at SH Teh z : http://tinyurl.com/p2m7vgq 
cihett At agiatt afer Ay aoferat At reser & fore aa Saree : http://tinyurl.com/ojpu9rr 


Al Ae Tas Hl Sat Tel Todt fe Se BOTS ST 


ayer ae area | er fa 3 arr a, eas | 

frenfiat 3 edt aot oft wei a fear at, 3 ott arth BST STATA, AMAT TAT St ST HE STAT 

a cht archi Sara He Ad &, Saat forefaa Hea & ote fatenr gait sent at Sita-agarett & fey 

atte at wai at aaferen afeepe ae Soa febaT ST AebaT FAH Hw SL I Atel 
ame : 

seen afeat aret Gea at sta siccay oe Ure gett ee 

THR Al Sta-TSaeat FS ats eq oho Te Ve | areett istent (Fireht fereitat Az.) 

ae sant frenat a sik sft aterm tare sara @, saa Feet Faces (War aTfaieang St TS, TAK 

att agit oftat sae athe ast 8 ere wa & ashe TeetTsiTege SRIEA) 

afeg Tet aati? Vaferan setter ‘sitfarathtrer’ 

A STM aed & fe Fe Ae Sra ga aa & fore Thea FATS Po (HIGH VET) 

HUTT fe Sy Sea ferential Hl Sach Ge & sree HASAA Al Hes feet 

Fae Sor ¢ SK Stl We Al Sira-aSTet HL Senter At ape fea 

BN SAH SK SF a ope fos creat 


wheeae fete St ATT Get GH AST UHM, Hey A UTSA Uses H ea ST. LTS S| Sach MTHS FI 
seat gam ae HCAS fee oreaen eet & Perel aa fers a Shad 8 we Se Ge Ha Tw 
ait aft vearet HG & argar few a 3 | sae re Awe aa Hier dawedt ee we ifefaara Te 
Sl AT SATS TST AT ATA a | TARex a gurinder@hbcse.tifr.res.in UT gurinderphysics@gmail.com Wt ara fear 
Sl Aha S| 

SET SSteh ST ATT Get HR AISA USM, Hes F thencdl Hl Gees S| SF awAT H spalftaisare FB sted 
ores Sh, aot et are, 1985 S ATH UHH Meal, Rranfas, agit, fear Ske Here Hl aS HA 
UTS S| RT SH GT TATA oh aT TSA TE HS HL Sh SCT, SAT Set HT MTHS SA FTTAT TL 
TET S : (1) HA SH Fa HUT AT TASHA OK UH-SA HT SATA HUA H TAX (Ala), (2) ferenrea a 
ant 4 dha Al ue 8 Sh areft Gane Sit Sah ATI, SK (3) Be Gare fF fea fears Gece S aT eT | 
SEM HAH HET Ht feratst SH TrsarEsh feral SH Sash Fas HT TATU S| Sess retest FT rat site 
Tort At ferret Gat GTSasHaT ch SAT A At Sarg Wo GTA fea S| ALF haydockagmail.com at 
www.khaydock.com Uk Geach fora ST Gear ze | sATATS : wad frat 
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ale Saas OTH St at het & Ve & ANT ae Peers Sat FI Va sae, re area & 
BA As GA Mee B, Hl STANT LT AAA HA HT HLT SA AS ST AAMT AAT Sal ATT ch 
fore feat St Bene S| Sta aTrorfaart & Ga cht areas foal, wet At aretroferay, ferret 
(fesm) coat atk wlaat hia aaa a erat arc Pract Aaa | Vt Vat Hew Mitterferat aT aT 
fear rar S| are St are areal rae cen aifsal areal ce aie a feo reer sit feu gs 


fered aesur fats ca at faeht & (ea STEHT TT) 
ST EVs HATER Sta S| MfeHMTett eXsttat (CferesI), 
oe fer gare, eae Sit Gest a ERT Sa TT SH 
SCS h AAT G SAM AT Tah CMU NT YK HANS 
OF ISA HAT HT Act Sle S | STH TH 
ast TST SAN FS UH ATs VaPTTE | 
Wed, het have SAM St fea h Hs Slat | ga 
aeaeha F ale SA THI A MEST Sh SAARI Ht 
oft Sis ¢, tt orraatite we S Spc & Pratt set 
Fant Hl G Sas Hl HS Haar SI aeT TAT - HE 


SAT Uh STATS S| SAN Baa Pape HT ANT, BA, eof sth wae vet haar safe - ae eet atta 
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Hl THE TEA Maha S| Ge Al Ola Hl wath HAT, 
fuser dit dard afafaPalt & aula fear ear 2. ae at 
ae i ees 


aif ferter 1 ch TAS ch USAT cht GAT! 


ene ae 
art 

Feorferar : ae sath @ fee ae sar elt att Sie H at 
ret wel ite aeaET ae SATERTRT SET ATHY PARA, HA a 
aon ee-fte & steer 8, a Fevers Sar eh, sree 
AMA SUaAht AH SAT AAT | 

WBA : SANT SRA STH F TAHA Sal Peay 


San 8 aeiifee ae eel verrer a onreitfaea Sar 2 
SHAT eT Be 29 Pete eat At oma ATA, 


araettea afafater : 


1. fet ara & arena 4 aesur aft Rata aa 
él 

2. sacht srrepfe et 27 stactterat Ft Bret 
 sercht we sree gare at site arer at 
acts Hi atk St Bae oft ast HEI 

3. fares, ar aesar & dtp fra & strep, & 
arse Seat Strep sar FATE (sie) 
aT B? 

4, wel ch ater sacht streprst H ae feerfer 82 
(fara? see ?) 

5. aah un ate at ate ae At ach ere 
ait gett a ate ar At ae here 
aaah Stet 3 ERT SAT TAT STATA HVT 
feacat 2? 

6. THAT 30-60 FaYt  SAeqetl Te STEHT 
Tsar & oy car Perr at SH SUR 
a sal Hl STATE | 

7. ser feat H oft gt sterettepat at Sree | 

8, fer 8 fee ae ager ct often chart 
feat At orate # Pac are ar oracle aA 
GAS At 8? 
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Serene AAMT Sh Sa Wen YB a SteT-steTT FA 
ai reer arent fest fi fetard @a &, Faraeat em ET 
cht Beane (HS SAM FAA)’ Hed S| AAT H SRT 
Cod Ft ofsaer aaa SAT Ue SAT eT, Sit aHg PEAT 
Fup an fearg ec @, Fe 2 fee Gee Hatt aT Ta aT 
ARTA H, SSA SAAT TAH|R at ela ot @ fs sea fet 
o UM Arh Se ret ATTA Ft SAT ST Maha | 
fet ea SRT Hl tM woh Vet afer 2 

ST SAT St ORSHAT HAT, WeOTT SAT sh aC A FRSA 
arett arftren trans at mrferfaterat cht atarf et cent 
2, fara ofeect tech), at sactiaatt ar treat & are 
are feat & eters At Soa fear ST Mewar z | 


fecauft : yas At stale ches sea afin Fw 
fea are fearé em site arree A arate et ae Gf 
yo fer ed Reard ter) Sec aaTe me rac 
#2 gee aa ear aAAPBre at ra ase ah eet 
arcane feng 2 at at reel wae ai, sractti 
SAL SRAT oh OX URGSRAT aish ob Shes fepat STAT ATPST, 
ates fare feat asa fer & GH H feary Tel ea Se 
oft ast fran sre fie renfiat at sa stata at 
fea ch are at Ue F oft (ae) Het & fee gearlet 
Reem sire arfeeg | aren at ary ftom ar aareT 
Sa At Hea B Sitsat aTfSU farce Ae a 
are Taare H aeed S| cect SB ge afeerher 
GHA TI HA, SN SAAT AST SAM SAT HUT RAT 3 
HAVST HT STANT shes PRAT ST awa & Sit fee strat 
B Fae’ HH STS Ted EI 


afer Frere : 
: Oo « . toa aa Fr VHT 
© © .e- 
a os am 
( afin 


Fert 1: aes Al ofeaT aM 


Hatch HT TAT ana waa 
tal HI Ga Aart eer 20 Are 16 13:00 
Spotl HT et Aas SAAR 21 Ares 16 15:00 
TU Uc efeare 20 Hrd 16 11:00 
cael HI Ga Aart qerar 23 Are 16 11:30 
TPCT 1, TAAL SHY Ssh HLA Bh TST SAT Uo SATE 

mfafater 2 : agg euUT 


HAVA ATA : UH AAR HoT AAT STH 
ETT 3 GA. x 3 VAT. ar Sl, Alet le SET 
fH STEHT ETAT 15 SAT. x 15 Gal. et (SeaT 
STA stg eter & strep ae Faske Acar @ — fear 
Freait al Sa), Use Tet feraenr, we elt, Ferrans FY 
STA, Uh Sle BA, AT HT CU, SACHA HI Sst 
a & feaw wh prt | 


atrayaen forte : Sc Tare AT STATA feb Ut 
al COT ST Geb (HHS Shastra A) SK UH Uett 
STS SVT I SATIN HT FL TST SAAT STAT FT ST | 


args aur cat PATOT : 

SRT 1: Het SMS H LC HM G, 5 GA. x SSA 
STH HT FUT SHS ITH ACH Hl G, BH HIT 
ah feat AUST & fea & SAAR ST Ales Sled 
He UH FS MV Sh Is (CoA) Fas? SAT THST FAT 
Tw (faa 2 ea) | 

OT 2: SH ee Pars Tet chs Hh Satta 
CHSt A a Uh A, Uh Fe (GA SAM ch fete fers 
Sl EATS Bt), Uh fare atk wh ea PS 
HTM oh SHS SHIEH Mere S| Y srrepleat er 
STAR S Bret ST afew | 

ROT 3: sa ‘ar & Sta} anion feed we aty HT 
Seat aS FaTT S| 

ROT 4: HESS H ATH UP FA UH 
ASHE SUUT Bh HU UA, Afeh STI OTe SGOT a HUT 
TST SAT STH SHUI Sh FAT AR ATA SF STE | 


STchTaT cht WH sik 
feafa 


amt 
afta eo S 
Sect Tea 
af Su S 
are 


orferenigt ath, 
TER By Tact 


WIgg THOT TAT B! 


SANT : SA AMeg SHTT sh set fhe Ue SHE ct 

ae Set Et fea SAT ST | TUT HT SA AE F SoTL 
AT ht fer ae “Eel hl Tes”, SAN aa AT Peart SA 
BenTa Gh AT TANT he Teh TS AT At ATT UH Hee 
a A tenet ate Ue Eel ch THT Md SHS HT 
wtatettardt Ft | ae Ads ly sta, feet cred & RT 
Teast 1g HUTT Al UH ete aT fone cath et BT 
HIS, HS At at Apc S| 


Peax ardh-arh G Seg SAT SAT Tea STH SATA 


HISH Sach BI Sth, SN GAA Ht Gas Te 
sferferftsra SemIgT a THER SHS HI SE | FAH aH 


Fert 2 : ‘aa’ fare & Sree F ret Ta TT ST 
faas cha a antan edor face tar @, sik fara otett 
AR ATT A Ue al, Woh Te, Wah PAT St wap rst st 
arepfeat arent Prapret st 1g S| SINT : Taff 2013 
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HAS Al Ae Fal feet, Sa aHHER cH Hr sreHla 
at aT Th Cet SH act RTS Ht Vt ares ae 
STE St, AT PL ATEN, PASTS aT Pera SA | 


Fe Sas At art Sra S| TAT ST Garay few SA 
arett ade & te aft att great TAT 8-10 Htex 

at ¢ | af feet catty HUST cht AHH SHS ST 
TAIT Het Ht Ade Al ace sedarer fener War ar, at 
SUUT oh ATA STAT ts He S Thee eet S HS ST 
TAI SAAT SAT Ue A Sl, Sit SA Whey aay 

HL SMT | TH he fe Set AGM HT THIN HH AHA 
SHS Al ArHls We AT WATS TSA B | Ae Hale at 
arepfe cet Ht et (ars Fe STH St, AT Te, PAST AT 
fAART Sl), We FS TAHA CHS SAM TCH Sta @! 
PAYS FETE Hl ASAT SUT Gh SUK TE, SIN AS 
aL STMT Hes che, SN AE fenet Ws TS TASS SST 
Ade H UT SI Wl STR A, Uae H KV 
SATA TA SAT SP Set fsa Ht tere SA fray 
sre arrepfet & ate a are Stee | 

CATT : SUT HST HS aH hahaa S| ga sett aE 
al Uh AR Ta ath faded eG vefete frat st 
Gea @, fare feat dat Steg ar are AT Urertt S feat 
sFest aS G SAT fou Te HALF fear ST Bea zB 4 
ate caer at tenet ata & aercet arferen att Ue VAT STE 
dtae dan aca a ert A of vei eer 2 
Uh Gan Se (Fa Set) HA HT foray’ Aa S ict TST 
@, AR SS ATH BT F Uh TST Teg ae ATA 
aa 8 ferdt eee At ofa fiftic ae & fore secret 
fepet TaT e | Fs Stet SH Fora HT STAT SAN SU, Tet 
oH CHS (HSAS) F foe Te Sel wl eel ar MhctferraT 
waite ae & few securet fora at aemat 212°” “fa 
Ser wef A ft ore ord &, Sarecor > fare fret Ie 
oft afc ch atte bt caret sere 7 SANT Steg HOT aT 
HAR AT TAIT AS S Taha A A Sle S Tag Te CA at 
Up fir Slot & Aa Sh AS TASK HEAT VS STC 
Bare ator us “faa Bier’, sta fee Ba Sah a A ara 
&, 8 HUT AST S, WHY SAH “Se? HT WET CaS BE AT 
SquT AHR F ae Sta, less $A STH SI Tay 
fore SY aTet ORS & afta ot aS STAT WH ela VST 
fee art ast eat afew | gat ferare Ar sareft afer ferfer 
Fain facan fear rar 2 | 
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mfafater 3 : te At Gas Ot SATaT aT a Taka 
(ater wisteez) 


Bayh ATA : Us HEAT STH Al Hew caeew 
Ai te, te Fae & few ata ta, fag are oo 
At wh waredt for, ar wen fants) fin, ar ue fee tet 
are aadt ade ST AeA feet (GAN Sah SAHA 
oh A SAT SA Te Sh OATS SAT METAAT SATE BT) SAT 
TAI STIR (AS) HT HM HUTT, Up Set TUT 
(RTT 3 Sat. x 3 SA. & Ara H), TT a MS a 
FS AHN Hl HSH HUTS HT THST, PITH ATT Cy, 
Uh shelf A Ge Het, UH fear St Aare sat 
at ae & few wp art | 


aacterat & fore Rearferat : stern ah SA 
fared eet pet-en afta-aitey F fearg ¢ Tar aT | 


Te Al Ude Ul Wald HT STEN sik GN Ta 
Fata caeat : tie At Aas WL, Hel HT SEAT Het 
BY, HTT 2.5 SA, x 2.5 Sal. HT Uh ATT SaST 
Fateedt at, ait fet set cag ob cle femal Bl apreeAe 
Uh AMR SS FAT Ct A AH G He SHT FTIR 
SHS SHA Hl HA HUT | SA Se HA Ne Hl LaF 
HG HPS SAAT AH AL S| Fe te aH fee feb Ted 
fort Hae HUTT | fat He Hl Sa S TS aS SN BS 
oa a Shet X F| Sa Ta Ne Hl STAN WH TE S (STIR 
& fere saat At 1g oo Fr fio, at aera feat Hr 
F cf) | HUT eae aR eh feb te cht STAT F ga 
HAR TL FAT ST TA S, WL BS ot a ae eax 
wed S| 


HS HSH HVT H HS * after H Perch HT STAT 
UE SE TAT 2 GAT, SATS SAT eh AT TATE | SA TT 
al Maa elas AHS S HICH ACH AK S BAK FA 
RE SHOT Sh (AL UH FATA AAT SAT et | TCHR 
Beh AAT & FF GU HUTT H Hes! WR Fat 
Se Tare CATE SAR Set ator ht ofaferftsrt He Teh 
ade He Saat G Farr ¢, ale ret aT Sa SIT 
& aan she H et | ae iti at ef fer TATA we 
HS ator & feeang oF aret fare ox Fares arent varet 
ferctenel TTT VT | Ste SA HATS aret SHUT HL ST ST 
Sear HA BC Hara a ate HI ere eer a ae 
afifirrar a fm 20 8 gare de Bree ha dar 
ar 


Fer 3: Uh HA HT STAM Sed VU He Te dl Mh HICH UH 
STR SE TAT FATHT Wah “Sepa” S| 
STR : Bee Tas ox cifeat ahs? 


AS AH fot at Ta aie tie At Gas We TATA 
Ta a Waka Aa 2! 


STANT : Te Hh sa VaTH Hl Sah fot H STI 
Gel Haat ox feet sire CE | Ae sar gas eu BeANT 
Se SAT SUT HT SA WS BAL ST SAK ee fe gS Ta 
Olea GAA SIL Sah VAIN Hl WHS TET ST, TAT 
Sah Ufaferca cat fend diet Get Heater ade, se fer 
ails clan aT axe, ux feare | Tn Ht fe ae Uae Te S 
Foratt ax arth, eet aor offers ser St srferen set aT 
Ted SAA SAK TAT CISA Se St HH MPH, sia 
ae Sea et Ha are fears SAT | 


atacttena afataterat : 


e sa aa vate wists it tte & vette & fhe 
oft att hl Feet S at waters fers WS Tara V7 

e afeara adr at (ms fife aa) fee te a aT 
afta ah Ore Safest OX FAT STK USAT 2? 

e aaa dat & are vitae & Ragen At fear zat 
@ (GE ANA AE A? SR FT in a Aha Ft 
SAR? Ue HT BAe aT Ufa ST SAL?)? 

e@ sata dh yatum a feet tat sire we te (ferett 
HHL oh Oet ATS F AT feat Meat arett Rarseht 
AL Tel WL) Set S ee car Mhctferest HAL sh ate Hl 
aR We US Cel ST | Aa aS & Uicferes oh STAT 
oh AA h adal Sahl LAAT ITT A | 

e afeant ft faskhat, tement site we are We 
Slat SAH BN ft sifeem Steer ae feat se aT 
Ufafara ft casa Sk GAH Hl SK sifeep TSTAT 


Tl Ga z| 

e fettach os ares Ht us et aie Ht yar 
Al ade a aT é artes aaa fea BH Fae, 
feat & sacs safe & are ae at Racenct es 
fat feerfeat at se ox sifere x a | 

e tah sare al ce sat ca Ot art fea att 
are Pee a TE | Stat Preset fea sh aTtat wel ch ofa 
fara Ht feerfe gar 22 

© FT aT ae & wheferrat ch ae aly shret ost 
ae wad &? a a aaa Stag & area wife fercar 
Ht fart & artar fasend €? Fa gos (GA 
eaTeM)!° St Bea zB! 

STR ch a Ft fecaforar 


ATA : TST ATAS HE SI FUT Sh SATE TL TAT SAAT 
@ Wt ae a oer Fee feat Tech @, aes sa Stew 

fem abt ott gard At aisha A ATT AA Tet HT Se 
are ar Stas Ht Sta S fae tetera At TAT A 
‘See-Us?’ AT SAAHT-FSMT STA (altitude-azimuth 
mount) Hed @ | Fe SA OK Calta eattat (chereHt) 
oh Waters START HS Ue Ste e fered aif aR 
H Sse Sl St Hat ANT A FATEH Met Sane 
BATA ST AebaT S| Ua SAAT ATA FH GAMA Sta S 
(AK Ba ae AS H errs cH serene ae fs eR 
Hl AR SHE 8 SH AIA A AeA V) AN TAT te 
det H ATA STA S, St Ssh Ht FAT EU SeAT 
fea al Sactent Sa Sa “HT (azimuth) wl Tacs 
Ff aaa sare S| Sa Te SF STAT Ta Al ea Tra 
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GASH HT STANT Hd VY, ftherst SF UK SATHTT 
al att feed sik seach att fer axeita At ges A aT 
ad & | 

werden : sah frard ar ofeaa fractt mfafate a 
feet TAT AT | SHUT ht UH TTR Be H Ale S StH 
aq S Fe da Um “fa Ser HIM HS A 2 VS TS 
oeat fore oe eel ah ffenestr wetter fepet St Tet St 
HAHA BI A SE ST | AS Ae La AEcayet S fee (sh) 
faa aa & gare & fer, facat Saal AST Be SPT we 
opt Sot at safer aot oe cee Sh; (G) fara TST 
Oe BMT TS THT At Seat St Safer Arar Vana HUT 
(rae Soret are oictferes Fret) wed sfetferest 
At caper (dre, fara ofaferra AY pare ox aT aT 
Sl Ga &, AT As Ah SGT SM HAT S Fa UN Tort 
Bt AT GS ATT S lg HE TA TET Vl) Sa St HH VT 
areatt; (1) axer frat saferen ex eter, eel ear ofa erest 
SoA St Sif TST SOT, eps Sah TASH SA SAH 
STATS & aa Hh ater Sahl easar ft sat St sale 
oH ST TUT | SA THK SAH HS IM AK Ho UM At 
afer tach &, otk ferenfeiat at ga ct sit THar 
al Vedra SK GAS F Gas SAM & faw Ss Se FT 
STE FIAT A Ue at alt seers & fore wiearhed 
oT afew | 


SHOT AAT MATT US AAT Set at oh fore, ator sl 

wm steht ant cad a ufafia A aus sit sack 
STATS & Sa BH MA SAAT LISA SM FS ST z, 
Fae Sacilast HH Tet & fer ft awa sect S| 
seh pat ar - rast wala are ox Hurst aT gftet ar 
CHAT TAT Bt fort Ue el At fear Sik Sech fates 
a fated feat at ae - SH (Star) Wanita HEA 
Tefeat st aS HTT A fea ST Mea S| STs CensTeT 
ware & ary faenei et ad & at saht fSss4 

oh Gat TH HT CTE Vt Se & - SATEHTRT Hel Pere 

oft fRerfe ae St, Te Watt See Gee TT TTT 
del & AMR SAT TS Hea S, ST TANT Al TET 
ATATSAH SAT SAT | 


Trafaterat ag fecaftrat 
ado & Wate At fahtet stress Sk Saree AeA 


ata 3 oe At ae Se aera Bere UT eA 
i firerer varro & Sra At amar fer eat 3 | eee 
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2 SAT. Aa SH Me Se Tet THT ch HATS SH 
30 Het ax fenett atet spat F feerg TaTOT CATA STAT 
SST AS STH LAT S| Eel ah Vath afafercst 
Rarer HT ATAU HAT, AN SH SST HAT Et 
ofetfes ett areft Tht sit Sat wm fear a cet fer Sy 
Fel AM BIST STAR VI Aretha Hr Tawa 
eT Se | etal eel At ade GK eos"! spt sft earth 
Bl GR oat Hl cas Al ara & fore wala HT S as 
A est H SM, TAT Mhctferest ch Tet safer CIE (aT) 
By Al Arar ett S| ae at slates Ft laa, Sr 
oH fear & fer CTE AN eect Sl ST Mead AT AMT, sat 
ATE At Btet (NASA/SOHO) Ft aaqerse We SST ST 
BAT SG eel TS TW Wel oh ATH sh US a Vl 
& fateh Fed Sea AAT are GAL Ba, aie gafera 
(convective) AY Gait & Ue At Ads Th TEAS ST 
oe Ket S | SAAT STA TeracHsh BT G AS SVS 
Sle , SK Salere Sach Sree at TS at US FH 
rte SIT ret Mette Stet e | 


Fervent 


MASA SA AIS HT TCA LAT HT UH AT STTT 
CHT S SH ASI KS I ATeny A aed fete S, WT 
& itfrenerrea & PAT ST SH AS G Trees sect S Sra 
we FoF Pediat Se Hard S| SAN FaS S Sat 
ofcere & Fere Tet SH SATA BT Mt SMT SALTS Te B, 


Rew 
Fert 5 : ie waiter aor saat Hed ee at ctetehall STATE 
Ustet esl Bik Taft AAT HVS 


SAT Se arg feat oh SH per ave F fone ST aT 
TAT St sft LAAT ST Gea @, STK alae TEs Hct 
 UTSaaHA ser Ht SCAT St AAT e | 


ATA 

Meg CHU AAT Tie are a Tat’ FarPala, 
SfSat SRT HAT: Aree AAAS (2000) & aahafata 
Uae & SNM AM gifs sit atta (2004) HE 
& ah fesnsa feu re gy | 


el feu Te aa fea & A fae ST Gest STA 
MICHA H AT TANT Sahl AHA! www. 
navnirmitilearning.org. Wt Sacto | sah AAT Sea 
WaT sh aera a Sretee SthSat Feast Tee SIT 
aarfa afin wrest aa aed aa fast 
ataie, Harlem & ATT MEAT Hl SL FATT ATS | 
watitate abit wrsveyr & we fest farce 
aratheat Ue ate Aereted sh Ure frat aT sh SRM Ss 
satan & fea Gar sat 2 | 


$0 o-+ ears —______+ 
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aoea a 


we che fers Ht Brent F Grace at fern Ht Sra 
LAT S| Retest & ST FAA FLAT SAT AMT HUA 
Fel TETHT G AFIT SSA SAT ASAT BT SAT HL 
oh Hees Hl Caifehd He oh feaW, Bet chat at fags 
FRrert H erter aot STANT fee S| fers H eteeet At 
TRATES SHUT St ferent H Sars SAT AMAA AT ATT 
SETA ST AeA | 
cit Bre @, a te fara |" 
- Th firts 
oh Me Tereer F Sgt UH fererelf Hr ha | 


‘CE SAlth TH WAT S SATA &, Tt BTA SHAT 
Hert AR Fees & ST IX AST Tl TE AA, 
FE He BU GA @ - SAAT SG Ise” 

- Herat BTEC 
SAT SHAT SATS SAR Gees AT STAT S UPL VT 
Al Ald Ald S| A HATS SIN BAH SAN LAM, Bes HT 
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Gist F fifea Tess sided Stk aarhteh frat TAT 
dealt At qaeen ante ata fee & aa 
Arne ara ara 2 fears wrestle & se sero aie 
aR: 

fase aad & are Gar frat fr fears Ga 2 
Se & FIT, TS MHS BTS Sar S a Std SF TT 
Se TA Se @, Aa arte ear 4 facta et src S| 
Sacht TST S Te HOT HS Sl TS SAT HH etch S, 
ot eft ar Hl US F oftafta ae & few sah tae 
Fare fag oft | seach we 4 Us a ae Siete feet 
TA Aa S A SAT G AMT ST AM, Shes Sah GTIMT 
Sra STH S SAAT aT | A Aa Trae Sst S BT fart FI 
fayaaed sre wt Tet S| aT ted SOT Sat aTeAT Ss BA 
SAT STAT GENT HT A sae Gh fea febaT ST Tee 
al 

WISH Ga SA ATT GK BN Sah Bahk 
frarmerrat Ht ariferat ot fasta eed & da a atts 
SK Meu H arat AT Geass Aa ae AR aa EI 


AS HI AS Ala AT SK Glad @ AK Sa GH F 
fae AU Hale GS HUA S| Fe Vey Sra HT WSS 
Stet SSH Se Sorat Mare Hl Thkt Het S |S ea 
& fh Wap & ae H SAR Ho Mere SAvar fret BT 
ale Gael & Sct Gist F fas SANT Hee ata 

@| faana aes h-crditett wea fates ae Star, 4 a ae 
AT US Ta TA ATA S SAAC HAT BST Sta 
@, fara ed fer aden at ore eet & few are wat 
Hl THC Vt S| Tew Fs UH MAS TM Vara 
SESPaT, Ush Shidect S AT SRA BIN Tae TSA 
Hl SAN HL HT AH SIT z | 


Ss AK AH at Fe Aq SAS TaaH feral 
Stet @, fara axe sed S Tapeh feral fers se ae 
Grad & | fa Al SFA SAT-AMT AAA AAT SIN 
aaa Mafaeal S AT SST, TSI BE SI Sars 
fava At ace Sar svar ® (Gar fe ga Sea aT 

F fer 7 SUT G STR ela B) | AUNl Fe LAE aS 
fer eH ae Ae He tee fh Aas aes SK fart 
ASAT Fal Std | a Sl SAN Hed HT SATIS ae e fh 
aac Vale alk SK Gite His atest Tet ete, 
OT feb AS STS BATT HUH CAT ERT Fal ett St HS 
Sarept ct ita PLAT S| SANT Seva Fe aarlay @ fH 
St ara aarftent ant tite edt @, ae Ara ae ar fate, 
Tl lS Gah HOT (TE fe sala wa S oaraentten 
SM) wae Ste, aes Ser Sra ae Sa AT rift 
teat 2 oil Peedi vata & dhe ere Maia 4 en rat 
S| SAS Mfr Tech S Sahtew ferret At Ieee, NSIT 
SAN SHS Gene At leh | ga ele AL YR H Fea 


TH ssc cht Sat exten @ fee fears Als sracted, 


sored afcerfer tet S| Te SoA St TAT Bh ANF Sta 
@, fora fer ae FCA, SIRT, ATSAT SHR TeaTAT Bh TC 
Slat | | Seat Al Sa Stas ST Sia shed FI 


Vlel FAT Hed F? 


GH UAT AT AR Gh @ Sit SU fenfsiat & few fas 
al Slasd Sat 2? sé eH fore ate Saftey frat 

AL GACT SAL SATS St ATS AH TAL TAT Teh S? 
3a fee Se oe ann wn chelate} Go ta al, 
farcht dante ara ate z, 6) fasta fora0 Hf cash 
PTET Ta HL? Te AT VET? AT Tel feerTeAh Ht 
dra, Sah Ufa Sach Tia fsnar As Shit? eat aa 


faa & at 8 oth fase GA HT PM Hata @ BAH 
an F sah aon geet saath? 

Uh Marler Mera Arh fats 4 SA Gael H Sat 
GSM Al lta Ht | SAT Teh AT ep Aleta sHT 
HANA HIT HT TTA Teh Mt Silt At S, Sesh ae 
a a athe eat ar oft safer si 81 sree ea 
on fee farsa At fafa Ar et & sara aA 
ME Fat HU Tet Tees sh Stra ae Sat Tae 
ait Piftfer ance en ora Penal at wepfa ait fara 
35 aie if faftara drome saver werd & dra & fore Shea 
aX ead &| Sacht frarar Bin Vfa Al SHE Gard & 
SN SH ate fas GHG Sah Aaa Bl SIAL 
al Ua é| 

Arh + tas Ber cleft Haat gh at fase fRrerant 

pl Ste fora | Sa Pretent Fa we, fest ares, 

Um save site arate Prfetenr at | a azar SH 
ATION GAS HK CAM Slegd Hed SE TET 
atch & fara Gere off | cat Prete, freer fore, aff 
Um sae Rates of, ctleht SAH SK et AAT IE aT | 
fieex eae 3 aot Hert apt Vara Se Sher ar UST 
at At SS S Ca at | ga fare fearwaed at frat 
4 fifed se sip & stree ae Satter fara TAT AT, Sit 
Oita Hedi @ Sik Aad H aU sahee Met S| St faenfsar 
al GA ht US AT AClsal A SATS HU Sh SATA WaT 
att S Fare Pee PSST SAT AST SAT Ste HUTA 
ATet AN HATH FST SA S | SETAC Fh FAT, HAM 
onl fret the F pelt oh alee cht ated SU Sarfera 
SAT, SL UA Ga WEA SH, STENT SH AN UL, FES 
GAA F Had sped & fos Het hl STAT OT Het SIT 
Sr eI 

arch & Ber AF eater fe sarflar F a hac freer fear 
at pant & frarsar + arm attersit 4 fast orehe AT 
men oh ferenftat & seat vats fea, aie Sel 
aathtsh frat & siftres cera Ht eelar, as Hed ST 
fe ser aa frat Ht sat Har & arex ata ohkann 
AR feat ares oft Ht oft | deta A, fereex ferer At eat 
& ferenelf fatera stent rat AL Sak sreHlsa ST I | 
§ Saft frat oe gait & are sat a a hea ge 
d sit a8 dan a aos Peni saws atest 
AAS ATT AT 
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Prater Ue Cteqaarter WUT art chet PPat He Aa 
@? 

at farcex fare 4 aro att 4 eer ferat a? faa 
fStetant al ae Sa F fers SI, FAT BEAR 
hl Ug Uh S| Ae SH US a era Wedel HK LEC 
fervent freex Rarer ot srt caw AW Athera Tah STAT 
frat | 

Gene 1 : fawaaed cat strendey wreHt sie at 
frat efeentort & canara aeat 

AeA dea aTAT Set & FIs st TST ch SRM, ENC 
fre 4 hat see arated wectaedt AK aeal FT 
aula at vel fran, afean ae arfparredt Saal a Ent 
aredfaer Bo 8 lad SAAT | SeTERTT FH fas, Sey 
aay feraritat at are We Sa HAL SATHTAT sat 
Prenet & fae Het | Se TA H SA ASA TL 
TAA Bt 17 Het Tee Ss SIN A SA ANT SKF 
FHA STAT S| TA Meal F, Sei Ho awa aati 
1 aaa frenfelai % ara eran Been - wep freq SAT 
Ue Vel eet Sh Vara A Ga Al SGA Ste asthe} 


fers 1: fas Sal oh Gad G Gest aaa erhepMeht 
adteat FS Us 2 | ee faas Fl STAT SATA HT AHS 
fare ace & aa se Siren F refer Sa are arett aaat 
SAN Sab SIU H Gea Tet | | STATE: OT Fea ST 
faa fara rules aaa cise & santa sacra ofaat 
@ fifi fener rar | prooaier & fere sites aeiferet fear 
Ta | 
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& fora few | area ae ete BE Ate & feet aret fare’ 
STH Hl Cad SU, i wah fare At aS SAT 
ASTER ae H Gres At Tisha A feet Pere a 
ferenfeiat 4 alate ch ak at ee fea, St HAA A 
UF OT CARA Fel Hl AAT AT | 


a ha Bae A ae : Se 371g feat SIH aT STAT 
Al HUA AKA & Al Fe Tris He fe ATT HIS VAT 
fora Dede ae SH Prerd-stert tfc Rear 
ATA LAT at | fateh ST A ST HLS Hl Aa SAAT 
and fied ¢ wa Sr O areatan fase Fr sik 
abana sh AT Shr Sedat Her Al TAT 
arma feenfibet & fore sate argue at arehqot or 
adi e | sur feu me Serer Fy, afte ear afte ort at 
genfea AF ara wares (FagS) ze saree Fa WH 
STaeUTercE aaftrora wl ae H aie sa Prat A 
are as F feenfiiat a dee fret | 


Gera 2: cakha sik chat aret at ak Ta 
TATA 


freer fag Pra as faarfiiat a fasna at cat 
a Sah AY TA HE A aes ga & fers WS atta 
al SISTA At HST Hed A Sit Uep-weH fererelf 
fre Fist ak oe Soa etd | St SH SAS Stas 
ois faa 4 Seater Herat al sarge A ATS 
a & fer Gareit & gre wika awed F | a fe “oper 
recht es Sar cat ware ferent stra? Ga feet aie 
Harare” sake fens & fara St ST ate eran 
TH ATI SF SS GET AT fH SAU aeat B Sat 
At sink Oita aed FS east fears aA GGA Fr 
fare ae 8 Gad I sah wfess ar ara feranfeat 
STAT Cad S| SAH SAA-SSTHL US BeUt HT SETAE 
Ud A SH He, TAA SK fa ch AeA HT TART 
artd | sa a oneahtee achette ar ft Sede HL 

TT ld F, da a SAH HH-S_AH UH VA Var Met 
at ed ost foretetat at fers Ft ferwerared & are 
Sah Pisht stata oe feeraht seed aT Ales Sa ATT | 
Sau, aieaeiatter At Shor feraelf & fora & arate ar 
facade Ht Ta S SAN Bat Salers VAS SAT GH eI 
Ba HS AAT A ATE : $F Ad We AFA HUT Fe 
recayol & fae arr ae Sara fi rere fare altar at 
eae ta 2 - CORHTT WS SAAT Tesh Tea 


ath efaatl & at A aaa S args fre ach Stas F 
TART He At Usp RaSh Get src S| fre Sarg fess 
Soa vecal a se werd 8 sit sae fare me oT 
ata ater a qe ara 8 as aH Sta 3 
eid ved ant afta arar et ae sa ara BY 
Sh Ha A astla sar ar Ss SAN Sah Che Sas Sr 
WAG FATT | 

Usa 3 : Vet arate Mhafaterat ferent HAT 
at faa Hheart F ateqeater oh ata Uz SI at 
F 

farcex fener 9 ota art & ferw tet ofa fateeat Ft 
aaen tia st fret careg ferenlat 4 gece st 
GAS Hl SUR AN GAR Hl ea & AE Meat HT TA 
SAM & few Tat Tar a | faenfsat S Fe SaA & few 
pel TAT few Farenre few ALS SATEHINT SAT STAT ATT 
Hl lth het oh fear HAM S| AT SAM area H Ue 
HAHAH MAHA HAT SH VS Vt frART st AST 
aa ar vara aed off | a Har 8 he ae aarhtss frat 
al Sept H cat oh fore ferenfsat sar eatar waUT CHIeS 
feu)’ - het h STAT ch Sets H wie Feet FAT - a 
a ad F) a saa TH AT feral CTASTA) AAMT Stet 
ates At ciferat (cattera) F Asc start F SAT ATT 
St ahaa Ht SM areft searstt H 1S Me ASST 
dei fiacrard | 

Sa ea saret Fare : darftsH fra afeagnett at 
Sa S, WS Sa fae Sa WIT SN STASI AT elt 
@| safer Ht facteat stk Gt Sse & TH et 
far et Sa aM at areca Sars @ fererfsat ar 
Ba Oates ch GTA STAT HLF BHT SAT fare TAT 
HTT S ST Ss ST Stara fFrera S| SIF Wet 
Fara & ferenfiiat & sarge H Petar GK AUSet SAT 
asta ofeer rare Sik aa S el At avatars aha 
SAL TOT KATE | ALY PHAM HUF HT Uh GATT STG, 
ait us Rael ar eet a3, wae aq feenelf 
after me aa ore 3 Ue zeta Per a ES 
aio sar eq aed a are faa a aa 
Sor Bere oft die Farah ae are AeA) aT TePeI 
feore eit? af wa: Rrereff sama Ft Beet aa are At 
Se eG eae eh At atl ea ae fea aT 
TTT? SR PR, BH UT aT TSA AN Sh SA 4 


” 0 Oeo-- sists 


Fert 2 : Gata VAT at SRT Sha Gray SST | 
TeTS St fercre Hea S eae TAT GA eH HUTT HT 
arttfepat aa, Sess SAR ART STK S| (Shr aH S cre 
atte fartie dem Al) SF SaaS cht HET AT Seg STITT 
HSS Ad SAT - Te Ae HH Hed BU Tora HT 
Grae S| STATE: Ue Fra ae fers fare feeefes sia 
AGHAST &H SePta Steves wlaray F Pattie feat TAT | 
casa & fere xfttes cat eriferd fear aT | 


SRT TS AT Lt OE SF A HTT HL! TTT fees 
OS aha Sk WaT sr seas BT S aT Fears 
atch & Fretted et OT VA PLATE | 

Fsend 


afe fasna ed Sta4 SreauTa & GAR Fl AT sik 
SIA He Tet aT a eas SHI Alera car @, ct 
SANT HH SF AW STS Aa At Misha St ATT STAT 
31 ae auis are wile tise & fe Peer fee ae 
Rar at tad f gear we teal ares Ra A 
epha  ait a Braves Et erreomne eich BB Se eA 
FE BU SAHA G UIST Sl Sed Al ANC S SH Hat 
adiensit & erperar ae cara haa ear 2 | sah are 
foere sit date fora cht Baca sh Weare St 
aratt Hearst F ars Ft SACs 21 SA Sara aed & fh 
wet feu eS le Sa Pea SA TAT SAACHT-SATT 
ardent At reste He S forts Bre Sak ferenseal a AA 
ak sfaa 4 fasna & faan asta eo ot aad eI 
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keenans1@msu.edu , web: sarahfkeenan.com) ft Fee afratact a UWIAA asHlastt 
WS UAH CHS A Sate He TS fererrelf S | US HT MT ARTS ATLA BT AT 
STAR ATTA oh TH ATA ORS, SHC ATT at Peery Asch Saiten Thtfaherat Tar 


ae St Aaa ST S fags fa sik Ghat Fs | 
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— was. qa fret (email: punya@msu.edu web: punyamishra.com) da St. Uae 
wrest aTet (email: acb@msu.edu , web: barton.wiki.educ.msu.edu) ST aeaited fear 
Tare, SH PAR tee aaa ch corcist SIT Usa A HAR Ss | STATS : Geax Prat 


th allel Seine 


Fa Um wie deniers’ chet H, fare At ated Hes 
fret & aye 4 ares fear a, Area a 

CHT BT ShvSll H EN ah & faanfsar & ferw 
alfecpfaara Ft usp earfttes saree caries Ft | 
at Sarftrr aris AF fata fear seacht stare art 
ae oft fee yar car ferarat se farsa & at stert- 
HAT Teel AMT FT| HATE VATA H Vt TT aT | 
fereneft rae et eat “Tete SI & few dad 1 
HHT THF BS GU HSA-DS Hd Ted I | 


Se Tae Hl alae Hea H safereh tat vet TT | 
Sah STH STEHT AL srt Teste AR AIT 
AAT Oe BTA She ch SE Vt STAAL Att TAT 
STU HT STANT HLS STATE TT F | seh aaa 
TAS Get STG ch ATA AT SHeSat SY SH 
sik ak ara 3 fies gach Be Baca aet aT 
SARL TANT HES AT Scapa I | TC VS ALA STAT 
apy searnrer sea Er fears ses Al ae are 
STAHL AT AeA St St Tet Maples SAT SAT 
OT Uh Gray Al Ueare Yer fear | Fe Se Hr 
aaa atch tala & ste fata & free Seat Sarst 
oft ssftFratan den ft frat a fran ara 2 | Set vat 


Al ashlee STRUT Sa Tet fewett Fate srt dae 
alch Uh Gre aaa A ater ax fea arate ste 
See Rafter oforra ore ee ch ferw Grr F feeraat 
At we often 2 dt att 


for cist A St AST Sra @ See SET ch ATA ATT 
AF HT AAS MS SAF AIG TH S| SA AT 
PRU H MATS A SATE steerfrarea st wieara 
OOH TA oh FATE HST Gil SA Teh SH HE 

ar fireratat & Sar se enter 81 aS ats 
caravan 3 se arts scatter Sea een, fret 
ferenfeiat & stqapet salt aap oh ere aieaot fers 
reat aerial 8 8 wae aay Pereeftra rer) BAsass 
are ferentere abt 1g ATAaT ar CAR Soa fee | 
cieas Hera At Chet rae H fawaraeg a few 
SM Stet SAL SI SA Use Petit aS sh Hae AT aE 
feu art & care oh etd, He at Sad Us faa 
Bratch ett At ate ANt Ce Aap | 


He Teel EK HT faa Ae STA | Sat A ae TST 
om et feneht area ch fore Ca aes BT Accra Sle 
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OT STU HY STATA F Srex ATCA BAN FS 
affard Het fee Gar ist Shp S ars He St S| STA 
aR Ue HL OTe UF Ue alse eet ft, Ue ale shart at 
mrfafater als Crash Als ot eet aft al sa A um aT TE 
at AT | feet Te VE UTAH ch eT A A Sat Sl HT 
Fe Uh TST TH S| 

afe feret ara fea até arraeht art F strat dt sat 
aa fears aT? 

ame feahad a Aas exit Hl SHAT SAT STAT 
ate Be fererreff, sit yeitit & fare ang at Pitti ace 
aa ait sa Tah Bae ae, aan are aot ae 
TT AL TS Sid, SAR The, Hed SRT Tet fee wet, 
Pread Prenrat te etd | ale ae ated Preand recarqot 
Bla A PR AL BT Se SF deh Tea & fee Artagia 
fear STAT SSH, Fe Ga fear ear | A aa Tfafaerat 
TFA ASA-Teet SN MW ae Ste F, BA AT 
FEAT TAT ferret HY GeSATSAT sh Leh A TAT e | 
aa tat fears retent ch fore cats errs & Rrra 
ure ata fererferat 8 feereect tar ara ch fare 
ad fran a aed &, OF HT ae Ue aa eT HT 
Utd fer See stat A fener ate S TAT SITU? 


fara Fontes ef replace sik ara -Fifia, ST 
Tea Ht cist he ak eal aH aed S ae SA FI 
good Pifed at 81 vec Se ist al St ST 
Test & Hat Stet S, SAMS BI Tee TA Te, HT 

rer Pacman Crea aT aeRO TS A ATCT g fs BA 
pro, Stet fea “agnftear +t Wer ora e” ferenfehett 

Al Sdlealfed Hd &, BIN Se HF ‘Aa? & ala 

Uh afd Ws SG At ed S, SIN Saray S Saray F WS 
Satient HY Ush SAAT Are & | GET SA ale BATT SA 
arenfaarea edi & at sarees & Brey ara z | 


TSSoH ol fears fat Sh HHH AT BT A SATE | STS 


Geel & sited ferereti & fee GT TaTe Bl MAST 
Tet HLH S, SA SteT St TH S| 


wat fase & fere ‘catalan araar’ sat ars 
tet Slat F? ZA VSIA Bi TAHT ATT ATA 
feat foteten ht ear aftrenr etet 2? 


Ue Um freten & few Gata Ba S| A ae fara 
@ fe at fare qa So a ane aid Sj sh A 
at at Gar SG eae eat eI forenflat af ster. 
TAT SA H PRT SIHT-STCHT GAT WK SAT STAT S| 
forenieat at tens H Fea Sees HEAT eA VET | 
FSA Ie VAT Sta e few Heat kas Fas are SAT 
deck sifteater are faantiiat at carafe safes 
ale A fers Sa | 


He care fer aes ferent fers at cet ferenfetat st 
Sear sore ara a Ta S| AS Gratis 
qe eit var aera 2 Pe gach ase fee sree ara Ft 

ter aTaTistes Sates Vteht S| ferentelt sree AST 

aro after &, Ste fer Arar ar frat, Tort feeder ar 

ferdt faa a, ad ted EI 


Farrar SR stad Maa SAheh SANT Tahe SIA HT 
als aCe Gt CT | Ee Sthaa faareff Al ats Sy 
ft Stet 2 

ate atrack faenterat al ails ata ‘Uens A ae 
Ha, Ta IM? TER Veet H Als Hig UTS ards 
aft faenfeat at aret  aet at aT, at eat 
Alas UT Sach VATA th few Tals Alara Stet 
2? 

afe ferenfiiat at ars ctr Garr Fae sare, at rs 
See Rear area efae | feet At ae HT Ca 
home ath Bld eI 


weragtredt fasta Prerent & feu feet fara a 
ferstagt eae At aaa Brat fencta AEC B? 


Um aftaet atufed Gar A kepet oh fers Peretent 


“eT ca feared Atlan feral Ghat ch St SCH T-SeAT Teel Ml | HATE MaTLMTAT A Vt cert aff, SAT 
forereff rae at aft cere ay & fre sect I | af srfrcnigt TAT US Ml HS-A-HS Hrd Ted F |” 
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ae Sach are fase F eereprat G Ure Sarferat Srtt | 
eats ot fore ist ch teases Hed S SAH S TART 
Sean Frente a Alger & feenfert Hx ld f | Fe 
fret forerelt at pes Hert 4 Hee aed & fatter atte 
ARAM Ft SA APTA Hl TNT ST | AS sah fase 
GaTet HT Sat Ht S| 


ails foreren fenett fererreft wat cant cht crearTEtt 
Sater & fags aracelt creat cat asa & feu feat 
ae Witt AL AehaT 2? 

TAMIA H SERAGAH ATES STASHT HAL TEST 
wre, 38 fee Agr ratafthen ofrent srt Prentet 
Sd @ | ae frenfiat at sa fava A ges Ht sfc 
arash Ht aisteia eer & ferw silearfea ata 2 | See 
SAC GT SH VST Tet S| SHH LH ed Fara A HE 
fe 3 faenftat & saet-aerest B aaa St ST | SA 
Oe alg atst ATG A, ae Hel Uh Tas CAT 
Tate Slat e | Ue Get Gereerers fares cena fea 
Ofenratt Hl Save Sa & ferw at oft ara Sar Yar 
a ae Gel fra SY, ct aa Gea Hae Perch S| Se 
SATTAT TS SU ASA HT HTS, Fe Ses ot Tea Ay 
fee Sita aca 2 | 


aTeafie tenet & frarent ch fore fears wat sereht 
wireratt (sitter faa, taraataaa, sftafersar) 
H faurfira feau ai aafend St G aaa chr feeaar 
Wed 2? 

ey faa & fats dat at festa atts a Ghat 

@ | Car ga farsa Sat At venfa h aaor set Sta, 
SCS SAH HRT SAT Sere Stat S | Tephe SAI ST 
O Sage Tal Het | SaherU Fe THT S fee rari sr 
SUT Weare Te, Se a stat Hare F fava sat a 
3a faa wt areattrr aR a S| 


ferett Celt Pereror cg het ar corte oat aot sat 

wt feenfsiat at states, tarerafesrs at 
atten ferara cht ferett staerrconr at erat 
aera Aas tet St? 

gah fore Sart vale ar are aA, staf aT 
ai, SAT AK Papel, TATA PTE ST Serer TAA 
we | 


wat ara rat ea A Het feenfsrat & dra a ve 
BAT EU See TAT Sy HT aeteaT SEAT CT FewaT zB? 
aan Al oftheata Fa feet ser & Venta areft 
frat Gara Tet Ht S| Sa Ta F UH-wm fereneff sar 
AAA AHA FT SAT TIS ALA E | 


areas tpt ch fags rarer F : wh) WANT, T) 
HTL, M) LATA NA ATMA TAT A) Hert 
wed cht FAT WieeaT lat S? GACH AN A BATT AT 
AMS S? wen Brat al gat aT wer HAT A fener 
WE TATA HAT arleu? 


Sarat At fers Arete A chester fear Vet | 

BH fags Sl aeat UH GS AT Mrephas Beast 

oft CASAS AAT UH Vat Shae Al aes Aet TTA 
aifen at feenfeiat at strat @ fears 3 oct Bt at 
feanfiat al sah streaare Ht sit & a A Stace 
a & few wieafet HAT AfeU, SzcHl STATA 
Tat Tear ara aASy, Sik Ree Prat Ta AT 
afew | 8 feentiat @ yar arare feat fara vers At 
Hea Ht Tet HL AHA | AS BATT SAT H AL VST 
, dl Us $2 & SOTA BAN A HT AN Hl, SAT 
STAT HS SEH TACT AT TAT Hi, St free SAAT 
Saat Hat At Hat ASH HT AT UH eH A ae frst 
oh OSH ST STH HTT oh fete HL | Se St AHI CTaa 
HANT SATS SIT S TS HAA ch STANT Tet Uh SSI 
TAT Hl ST HE S SAAT ACTA STAT | 


HEY HT THC S AST SAT HST FEAT SATS SAT 
saat faas Al Har F aa ae Waar set ST afer sas 
am fr ais foarefl fret sar at Para eet & few 
areda 4 
SeAT TART 
eC AeA 
al 

Gist sik 
se GH 
ale & at 
F wafer 
fore aIgT 
ACTA let B, Ste fos SHA Set aT fepcaT St ST TK 
aay OTe Ua Gaara safer S Te ras SA 
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«. Udht fecaftrat, aa fee “asrftat 3 tar oar &”, faanfiat at edicariea aed &, Si ae Sa ‘Ag H 
ee SAR SATS SAAT S US SaTPeHT HS Us SAT Are S| GET een s fe SAT 
Sra ae fer “Teal tars et, ata steht Glst Het |” Tech Gale Se Tecaentelt sarc z, was are are se 


ag aufiara 33 dt srafea & ara ara 


Uh ae & Bae fax & ot sk Frat Sa a 
ATGATAT oh StH oY ATAT | ae fencer fenane ferarfsat 
GAS Hl SAT a @, ctl UH Ua fora hl Sach HA A 
Sardar 8 at aa anh gee a 


fSraten farsa cart sitentfireét & feat & grt Farer 
arftant at cet wieatfedt Ht Mead B? 

at fran 4, daft pretest ux fearat Ft arefterét 
oat cient ate Bratt & Aa F hry TAIT S, A Tect 
Se SA UROTSAT A ATA HAT Tew | ale Vat ats 
TaaROe seat S, ct rate ctscHl site crstepat & shat 
ian on vatronen fd deura adi aia afe 418 
qaarn aise tech &, at fend it eam cetehat cep 
ae aaa at a ae tie aa Pea are veel 
atl & fre creat fret A ates act ere | 


ale Ghat cht SAV ATTA SATS AeA aes Kher 
feru fas At Ucn attenera Ufshar ant fafa at at 
ae chet feertt? 


Wa Up Hy Se & fereneff fara Grad @, at a frat 
SAR Hl ANE td &, Te Behl wrety eae AT Vrett 
21 Fas a foal Mer paca A srt ae z, 
FAS SE STAT A STH TAL Slt STA S | TET 
at AK, stacitan fi fafrai tr eararfers, afea dur 
Aanen?, SH Sra Hel SAAT AeA SAT | SA 
RUT G, a create cae aw Gila arteiz 
(ahaa At at aise & dhs Rae ae Raforrers 
ARTA) TSHR Sar & ae sare che ae Reet oft ae 
Galea seats (Ga & stat 4 feaw a aret SPT 
HATHA) Sl ATLAS ALT G | 


wT Cael cal Uh Geach aarartea afsrar AT 
ave fier & uteri ferat at Gena F? 


Fae fare seat peat fer Poet aaractea St Gerd S| 
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fags & Aa OR ata Gare ataita cara ear ena 
2? 

FA Uh AK strarst Ht Baht ch Tat (Slee st) HT 
Wahid Het & fee Ue STE G VS ASST 
4 aed SG Set HAH Svar A AAT AT | SA 
Ofuracaed ART Sak eat (3 fas) ber TE | 
atrrent fenett err A Stet TAT ATE Teer TAT 
fasts USA & AN FT GaG TATET SAT BTS OHTA 
2? 

Att ae At cael rar acai ale a ee aft, startet 
gail afm wai faa fit sR Std F, Hae 
fare Ue AT SAT AT SA Barer fas ST HT Sta 
OT, Sad Bacilad Sik Feat freer (fesse) 1 
als A vet feat SAT aT | 


aTeattcn Set a fag Tes H Ast ferasat S sara 
sel & dba area, fag eae, Se Pct | Sey At 
facaar Pa vifern fasta sree ae ata oh Pata eta 
OT, A Hy IR Sad Sa HTH aL A AT shear sect 
fear faa at A At Gare ot fh FH aS test aE 
SAT aT | 


Us & aN & Ho Ua Hla S ATT aT Tea aT 
2? 

TA Uh a Bet Genus Hi ater F ar are 
feentiiat & fa wp sre ratte ater (mock 
lab exam) Satferet at | SAT Aes We ett SHAT 


oes 4 fer aaTt (standing waves) @T Faas PA 
SAN SAAT Sell TAH S AT HSS Wap Sr Shhet STS SH 
oreft 1g (eccentrically loaded) aK geet & Tet 


areft aiex @ Safera frat at at | a faarelf se yart 
al Veet IR FX WS FT| Ae SAA G WHE faareff 3 vec 


Al PHT SF Alea BN fara S wx S49 area’ Far &, J 
“gqnq die ue Hit ora wee ure arora att oft, ae af a aa free faa US & AL Gas ATT Tet eI 


aan Al miata Als Cah Als Ot et at at sa wal aah Ure te feanfstat o fru arg aes 


a up ap va So oT! feet ae BU TST @ ard Usare stat 8 fen See fora Teg BAT ST 
SA GA Sot Sls HT AS Uh TST A S|” faara fSteten saat Urea B? 
FSH AEA GAT MT Meh &, BIR sah Tact fen Sa 
Feo RT hl GET A SASH F Sah He Gt BSTesh a Beh aaTI Ghat & fer sea He ea z, 


"ave |" ferct vet, sik frenflat a fet ga ae Ft ae aged Se te! 
SAH "ATS |" Gh BER Sel Seals HS Var Sear ST FSATT ° 


aTTaTS : Teas PAST 


were 0D oven 
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Shit aa 


BT Wakes ch atten AAT A ST TS ToeL-LAAT MTT CHT HST STEM MATa 
(ATSSHTEHTA)AT STAT Sl SAT SATACHN cha SAT AT? SAAT MEA EAT cha FTAT 
OT? FAS Ho ALATA RST HAAS aie Sater SaaHT ea feos cist ch fore ane Ha S? 
ae Ae Benaet dat Hartt eter & SR A es Vai wait sr Secs HEI A Teel TAH 
gieete ahi He Aetenat sede LAT zl 


“HE Rel GAA SIA @, FE EHS SINE SIA 
a) data a aftr wea ea Read Rea 2?” 


- Ferree EM, of PSK Fi FH 3 SATA 3 F 


BAAS Fed AS AT a Syl Hl Yet TH Ss aT 
Ba Teel IR het Gara aa cht sepia sl 
art-dhes Fart & ote fenett caret S epeslare CATT 

oh fesctes & sifreprait A cb Set Sl HAR, fers 
ata-cre 4 argetcarsa ot farfraat off, Set qe at 


WHS Slt SL SAT AT | HH TATA HT AS 
sated Sisk, qaraeh, Wa VAT SILT S Sit A 
Bagel A staasara Hef wae ae 2 at 
sant anh ati @ Fat & fare were a sar aA | 
Slat S | SA MMH Straw TTS TAT ¢ faa: epee ae ear a eae TFT 


Gansta Se GAR cat SAR few alert fea Sst 


nse: CC-BY. URL: https 
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eT Aa Uared Tarastt 


STA ae Oe Uh Ate Beneath fare aed cat strafeiet 
al & fare us ft a ar sear aT, art 
HS BA ATIIH MI ST are Ha STA A craAL 
aga & fare gaara Pear ara 2 ara cites 
Ss ganaett anf a aC TE Baa Ted BLT 
qenafatat ta o ait SEA 250X8 of arf eK 
aad etferer enw 2 | saept Faetet aT fee rat 
AAT HT SST AT TAT STAT AT SHAT Gl HT ATL 
Het S 250 TAT S sft aiferep Stet aT | Sah TS 
an wh ad S oft afte Ga sla TAM, Tat STAT 
HAA PEAS ST SAT SAL STAT VTA 
fea ST SPT | 

ARTA TAT STAT 

ferenfetat amt wep srrareden efter | fet Ss Te 
Fe Tal HUT & few es GHA ¢ fer al fone ate Sa 
Bae saftim garaged eh S SEAT eA HL Tea 
Sl aT Het & fere gf are orSsaTEdcH Sh UH 

Ue aT Soa a Gea 2 SAG Teel SH wait a 
act Ta, SR PR Ue Sia al ag HTH, Sa 
arracin afist a & Seat Bt ae | a orraekes est sy 
HOt ARTS fahaat GRA Oe TER AT STTSTAT 
Ged | SAH S Hs Hl Ae Tar Bei fe UH Ba 
al IS HH ENT ett Breas SG strarelsh AT HT 
CATA STMT Ge VST Ta SAT BT BAY 
ora ert 3 | $a ara oe Sie P et ah Sea 
BRIA SAT -SeT AH G HUT @, BN safer 
were frerelf at ae vat eet afew fe sah few 
Tae seat He HI Hest are fea za 2 | 


Uh FSt Ue Hl Uh Sth HET Sh GT Ue Farenre | 
far sa Us aS TT | faenfelat S saree 
BRT Sl HUTS sh AST TT Tess TAR YRS HUA 
3 fa ae Pec a sa fat sea at een, erat 
qU thai racers i fe aft A wha aba seer 
Bl SS AS S 3 AS HAA SA HK (SeTETT 
& feat 6 $4, 1 He, 2 Fe, 5 Hz) at pe fears Sa 
’, pera Fora atfett apa aT aE | aA aT Ss 
fer ferereft args aret Era ar SET TT a AHA EI 
Se Trae Big a fears a4 areht wa H Sra 


st Seeh Htat at cist Bl eT Ea ST 
BAT A SAT At HURT LAT ATV | 


fara 2: cia cen fecal ar warfaa ae ferent 2 fee wa 
daa qanentl fee saa aed at UH strafela, fered 
seat ofa fifta LAT ? | Source: school physics.co.uk. URL: 


http://www.schoolphysics.co.uk/age16-19/Optics/Optical%20 
instruments/text/Microscope_/index.html. 


Uh Saat Penal F UH S aaftren cla ele S St TH 
aa as was Ht data aA ars aps aaa 
art dar 2, a sneafiea Gu Hea F | aredeess 
a & EM sas 1g fa fee strgdta (Sika UT 
ale ta) - ae ster ofa fara S Brae CST 
aren strate of at aaa & - S sk ft safes 
arate ae ct oirdt ¢ 1 att strate genet 
dies genaeft Gata 81 a oracies eis A TET 
Hy, “Sectertia wa & Sear arada (TAT 1000X aT 
sae oft saren) Ar ara wad S| 
ARTA TAT STAT 

Um cuttcn At atch ht cet H Sala sat ST UH 
Brea Se Hl Usp HAT Al TESS OK Theil F | 
Rags H eft a we watts cata A aga Tah 
Utd) Te | He Fa UH Gas Tanai a, “dita 
Serer arraeha aga Be BE | sry Be Alera aH, 
Het A AS F, ait fre-fis ariel Ge at 
ie deh 3a web fener genes HS at 
Ho fey eA z, 3a Serf Sifter a sara & fre 
reefer ary |? 
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Teel aes IT | ars At Banani straatagra & ag 
etait, ste fee aaiferepratt car Safar, & street Ft 
Us FF ee 

atara sicrera 

orto qeneteat ch sfcrers ST SET 1600 & 
Rod eee Sa S| Sel Fe At LTT Tet S 
SEAT HT SATAN SMT AIT, Tet AES AT STAT S 
fe qenast? xreq 1625 H fatter that's Uh 
aaa faeces atk sfacanttae oh Sm 1ST Ta eI 
Sit teftferat Tere & faa ot | sack ote & oat A et 
Seas GTS At STP -ASaTeT HUT SAN aeA ety 
al ast hel ch fee enaatt sar srferenrferes SEAT 
fear St MATT AT | SAH PTA 50 TS are, Tarahtcht 
(ATemieanrtt - Penatt ta oh catteht Teel) oh ata A 
aaa SST ara Cert art ehgreten See fear 
Tra faire Sts “Een slates & fray’ BT A AUNT 
STAT | 

at chataetee Het BT A aT SA fers & eae Sh 


HATA ch AT FACT HI HAT 


ara ener aot oferat Head we fears 
ala = | sata Miecalait a ares Ra Ta 
Sa HIM Sl HHCT TV Stet ST StH Chet 
sfafiara t fg et ak Sita f sare 
feat Sah GAM Sat S| eps 17a BI 18a 


Beledt sh Mehl FAT Ld I? Ta Slaat AeA 


BT FY vearrisred Ht art off | ae et & few of 
al Uh fast TART Sar AT Sie Sea fe UH aes St 
tele Ul le at see fear sat a, faraa Se Sra 
Sat aT | 


Use Bh ot SI Fost Tat TATE | SAY feast 


dri sik Att A aaa vech gen olsat varfira gs 
off | Sara cheat & areca a sit waa vest 


arcaftre: fara arctt Sanfie Gere restora 
hah F | Wd, a eens, aH SHy HAT 


avet 2, sit gafere 3 werent & are ara et sit 


sae feru ofaat at fata aed 2 | flee Wea TeATET 
SAAT CAS WL SHTL STAT aT I? 


Bene teeat ar ata sarst Ht dartat tk Faaaet a 
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ate cat & oft sepia et Te, aT fee strate Seis 
ea Fart al fied & few secure feu sd | 
fox sect & Se ta sa Ft Het F were eset 
aX oft | Se Gast Ga SIN He STATS Tea 
Ale TEAST FATE | SAH Ahetet S retet AL ATT SU 
ole dat a a4 Genet at a, re sae Sq PAH 
aanetiat & ot ret siftrep a St Sach SHIA SIRT 
TANT FAT UT TS F | SA GA ch St SIO Banat 
Jan charts a oe sada ae ard afar 
saci a aa A afte ot a aire a 
FIA A ATH, Hamat an waster A aia 
aaa are, aie Tit ger Heit & Saat ar ait ara at 
Tata fecal FI Saas HS aot Ga Ged ANT 
aarp 


SST Meehal ALTA BH sae oft saver ofterdt fees 
Al Aralela Heh AAA SAT VATS AL WS S| SAAT 
altar ast stat dat & oftaret Herysit - stata Stet 
aysit (biomolecules) - At orastta et AK SAG 
wat Aa A Sieh 81 Delt wee sre Tare Para 


OY Cl eat S| He Fae SA HITT THT 
areata aenetat & ser eat ag ca Gia arett 


Source: National 
Institute of General 
Medical Sciences. URL: 
https://www.nigms. 
nih.gov/education/life- 
magnified/Pages/1b3_ 
human-hepatocyte.aspx. 


Waeed Sarat S Aiea Vrs Sf | AAA SH ATA Sah 
SIA HU Sh HALAS BHar Alea He et aTeAT 
Slat Mit etc S, SAAS Heo He extra F, 
ait ara ward areat 3a arate carat toga 
art, seta Sa a ciara aad es ea 
orate Het are aes eT HT edt F 1° 


HU AS TET SH S HRT AHEM @ | Sta 
TaRREnferat a ta aepafeie oat saa SH 
feat tn 3 vere grr safer feu aa & ae ace 
a & farett orea i ar ert Seaheia Hea B HG 
wag a ts frre 21 ga Gaal ar reat at ta 
BF ara wat & are carafe ahs a8 age ae Rar 
Set &, Faas serpatant At fecraeht etch f sik a 
HVAT Ge ST Aly THI Seatstt Fat HL | VAT HLA 
Metal Sa WAT Hl ae “Sea? F Gas St ad &, Sa 
a tf td & Sik sarge F fare acd S| 

WHT SET Garrattat St ara “erat AAT’ 
ame fastsat & art aiftra at sre @ | ae fasrsat 
Se hae Wa arte fear F Ye Het ect S ST Vent 
At aireest H sre S Saar aS Bled &, Sata fara 
TARA HS ASH HT TAT e (1 ASHI 1 Hee 
ae Mad AMT sh Aa Stat B) | SAAT VA SF efoa, 
forrch otter Ft att Us HIgaes BH S, UH St eTesl Ft 
are fears S| OE, Sh TRS Sta-srTor fer TAH, 
ofsrenad sit anit at go ae 8 are & ea 
aen aedie a at tes (1 Seat 1 ee tara 
aT Sh SUR Star B) aH alte Sa A SRR at BI 
So TT Hl OK HE SN AAT GAN Hl TS TA H ferw 
Meas + ASt AdUy Atel ats ferenfera ae ferw 
=| 3 orate ante ve ee arth eR ieee 
FERS Agee’ faftataeitie dacit at rr 
atest & Reire aed & gre aes awe 1 2014 Zi 
TATA HT AleleT LEAT Utes ISHSHT, SOC. 8. 
Hii aera Set Hl Set aati fare & few 
fear rar | 


Feat Herat sary o& feary saeearry ATS 


dia sratfecat & te cased are, fered Geneheat 
Hl THISET BT S MHMcH BA Te TAT FEAT 
BH He SIT ft SAH SAN TAR HET HL ASST B | 
STSTSTASIAR TOT oh tfcren fers fersaey F srfaese 
that sf. at. Tas He hed @ fer, “wer diferente 
oh BOF, Het eT S fe era AT oh ata Hed a 
citfeen Sanhre geqei At atest aot alk sear 
seein aa areht S)? Sree al sah vest aH 
abferenaniferat cht fered at sat sera @ fark sa 
ces SH fru TE Sarat st erent at AaTsAt ob oT 
aM A aaa Ft el 


Stas THA et Se Teh TRS Stet S | SA THAT HT 


aanastt & the Weak ce ed & Srfelet TAM FT 

Uh aa Se fate at Gad ret SHAT BOT Sa 
| Clot SA Aclets Ve e fer THT Hl UT Hh Tet 
Se A Stet SAN feat A AT TRC Stet ST AT 
als detent @ fee Sach TSS SH Sita Hi rerat Ht 
SS Gah? SH TSR FHT TepTRT At aR a STATA BHT 
gurfad aét axa o Seen fads aad 1 femal F sah 
Uh ST AMaUS al Gilera ae ec, fares See Hat 
(START) Hed S A Sat Bal G vas F aet Sa 


seragia Genet 

a cre F fort Genahtat oe sat at mg 8, a at 
THe areata Tenet s - ata a aed at Sle 
afta et ch fer Vener Ar STAT ae S| I, 
SI Te oh Gamat Ht Vict s, fae cp ote 
ener, teal Ganealt dar setae Tenet 
MA e | 

HACE BEAT Us Hae Atel BHT 1932 4 Geet 
selatst aeneatt fia aes opr Ae Fea Sa 
| Ser fe Sach aH O Vee ela z, sca 
aanaatt ote Sa & fee TIT & IST 
Seat SST STANT Lc S| SAF HTT ch CHAT At 
WE ATTA ct cit S, KR SAH HT HU FT 
SIT et TAT S St THI STATA PEAT A 
SAT S | MERIT At Tea H Seta AT TeTS ea 
art aret etd S| San eter @ fe SCT 
aanastt aed c arden frat cht SAG Het 
SATaT TAH VHT Uk CIE Hl Geb S, AT SATE 
ol TehA S, HrcA fe Tepe Street aaah 
A UHM | Aeta FAIS scraS Farah aT 
URATOSAT Sl STCHT-SACHT ST Aca V! SerSTA 
qanetl sectats Br & Seq ER sae - 
Um dyad Garett cht Ceara A PTT SSI TAT 
eek - Ht STeet HL Hew S| 

Ud, Hees THAT Hr Sctaerd Ganaalh GF AeA 
UA HUH FSt TART S| SF AAT HT AL 
Frater # fener strat @, att gach fare Se ay 
fatter a @ feet war & gre dare ar “fee 
fener Sa @ | Sea Here e fe Fa are shifera 
URIS cht FT ST ST Heh S BIN A SAT 
HIT fae ST Aa S| 
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tat SB? 


eet feast Oe & rer ahr at Src S | SAH S 
HS TUTTE ae SAS ser TATA ate UH Creat Tee, 
Ht Usp BI a sett AS UH ait fer He BEAT 2 
STAT FH TET Ht Say Sta S - TET HT STAT SIA 
feat F Saar tS STATA AHL TTT Ger Vth S| TAT SA, 
Tet at Sarat Asft- ast & Rerea ait AI strat as 
Tet S| thst feet TET HT Wap SAAT TUT STAT B, ahr 
a arartt & Rar sai so waa | MIS Sa SSA ST 
UAT STAT AAT Aes S - Ha ST TAT aH Ha Bix 
Pract SS Uh-eek Wl TS & cl Hel AAT S fe SAAT 
esr aT 2 | Te ape a wae SeeR aT TSA, at at 
sea aft & atta At att (afer fae Hot F ATT Sra 
®) dat att & dra ar bet Sa Set A eH aah Gi, 


feneit aT ST thst Sah TEM fers shT OPT LAT | 


Pera 4 : cl Osa TT ST at Fact I SRT W- 
SAG HAT Stet & | 
Source: Peppergrower (own work), Wikimedia Commons. URL: 


https://en.wikipedia.org/wiki/phase_(waves)#/media/File:Phase_ 
shift.svg. License: CC-BY-SA. 


SS TAIT feet Tq HS SAL SKA S, Ta SAT het Tae SA S, BT TELS Hl STI Heo TeTe set hot 
at serar ofcatia sect & (ar wee ae @ we at see Be ara Sct B) | sera aga aT TT Bara BL, it 
Rta areata off fifi at At cate ot a Soe agit at Sarat crea a Sea at afer acts 
geri & faw anes etc z, an arett qeufty & aga aa eta SI 


Sa forage tk ational, Past SAATSsH, TSA HS 
aftadat a ctaar & Set a secs At ww PSR Shr 
Frente | war fasts cant sit wa het Mle HT STAT 


THicstnle 


Banat Med Tal Std | At she fh att Tech 
Fel Ste Ft | Cap APTS S TAT TAT eAaR, SH 
HICSEHT (https://indiabioscience.org/columns/ 
indiabioscience-blog/foldscope-events-in-india- 
the-delhi-photoblog) Fecal @, Sik fet As 
vere 4 torah fear 2 st certs afrateet 
4 arithisteee ¢ | te aemeatt sarteate st 
Faery AeA S| SA STA-STET Mas, 
fara aris At wep efle @ erent Fafa frat st 
Gera &, Al ATA A aT H TAT Vl VI fre 
af, Fe 2000X 1A a ot sates sae Te 
SUM @, SAT IS 1 STW fearch S oft HA 
Slat @, Sik Sach SHIA Gh & ferw fend atett 
Tet Gla At Sect Tat Stet 1° 
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Ud SU, Salt HT THT Bie TAS FH BMT fora 
SEIT 2 thsi BY ster fare BA Pe Sa ARR 
oer fear | ster AT 1S THI GOTT & are H SA ares 
ara & ofrecer Sad Saat strana fast] Ger et 
Sa S FS ATT Hl SASS AST ST Tews | 


ort ater at a, thot-fase Bist sik Sac 

it oer fare fara saat Baa At ww Toes FART 

off | rat fa STS ware thet oftada @ ofa 
aan Feprery oR hia @, farat efter ae 

& few agin ag creat itre faferat Sasa we 
Tat PAR AK Sah Gea ada F et Vt TH 
aaa dari ot ara at Te & fare Gar isianfaara 
an sfafaam, et al cet St Gera 2 | Sah UT 
Cet TTA S Sit TAS OK Stet STA Se TAHT A 
Seo fates thot test Pfc ax went e | faatca 
TepTRT, FSeaaT hot TAS Bh SRT Gee He fea STAT 
@, At Ter Uh ead Peneordet & caged oh TETAS 
Al art S | Senter Al Vat Stat & shat Sh thst ste FT 
arant ca Pepret oft siret @ | Sa Seat oT STAPT 


Additional readings/resources 

1. Microscopy Society of America. Web. 10 
January 2016. http://www.microscopy. 
org/. 

2. Chapter 10.11: Microscopes. 
"Fundamentals of Optics", Jenkins & White. 
McGraw-Hill International Edition. 

3. Cells Alive! Web. 10 January 2016. http:// 
www.cellsalive.com/ 

4. Microscopedia. Web. 10 January 2016. 
http://www.microscopedia.com/ 
Resource/Application/22?ccgid=4 

5. AAAS ScienceNetLinks "Pond 2: Life in 
a drop of pond water". Web. 10 January 
2016. http://sciencenetlinks.com/lessons/ 
pond-2-life-in-a-drop-of-pond-water/. 
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Gizmodo “How 17th Century Artists Helped Make the Microscopic 


aed SU aH Al ded ths ola Pia Ft st Geach 
BACCO ICM ICA ON COR CIC ISICEL 
oh Gee fail Ht SIT ST AeA S| HA Hed f fe, 
“HT Mal & AY Vt Fs Gla cs At UH seh 
fate sit fafa & fere rect crmsrenet S|” 


wA-Oa ft Casa Al Gls FH Sh AT Ga & - 
Wag SAH UST H caaaAt J ST, WL SAF AST AMT 
ay Tareas, afedatte sik ssa fsa 
Ba S afte S| Sah ware sflafasa At straits 
Wisp Ht SANT GAS Hl AM ASM A ed Sl AH 
Tes Ent, sit siren Ft ot wad 2 Pea et eS 
da gOS vars Sit aad SH tera Star 8 Ba TET 
Ta | Teg, Haier dae oraeat & fra a 
BA Tal S| SAL, Fe SHS BT sleep crest BAT 
O AAT-GAK H ATA TAT HUA TET @, SA Se ft He 
adie dha ofl €, faacht tare sant Gant Ft eH sate 
WL al Ged S| 


World Visible”. Web. 10 January 2016. http://gizmodo.com/how- 
17th-century-artists-helped-make-the-microscopic-wo-1736249872 
NIH National Institute of General Medical Sciences “Life: Magnified” 
Online. Web. 10 January 2016. http://irp.nih.gov/catalyst/v22i4/nih- 
microscopy-lights-up-dulles-airport 

Foldscope: Microscopy for everyone. Web. 10 January 2016. http:// 
www.foldscope.com/ 


Shot ata Us fase cian Sl ree H tect S| o sfisar arararge sh fore feral sik seeht farsa Teg FT 
Sats HUT S| SAT TSM SAT TST TARTAAMT chr aA chSeS Het fips z | 
S18 harini@indiabioscience.org W Wh FHA ST AAT z | atTaTS : HLA FITS 
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Ue 11 Aer car agra MSHT ea are HorfetenT ah UTA ATER Twa @ feb “ei Ga @? Seeh 
oftax oar St tere?” Cifara ae ch ara, Herter Sat Sete, “sree tenLU” | ALATA ste 

B cme at forfetenr car sae ate OM, olfena ferarelt eat Pere ASA Es, FAlteh te Atel TET 
om fen fara H fone cits ob Utes, Ser cist cal Hig AT A S SA ch Sea Ui Shey Se AT 
OT Tel! Set Herat cat AAT CSeHT AST Slee SAS HT Wetes, Aa Sie aven Uets 
ATES TAT | SE Saat Bra HVTPaTeHT a it Sh AN A SE Aer Chl Teo, BT Ay feet AAT 
ateft caret & Sach ant fat Up Lares Sa aA, SAT Tear Sal Al eT | Arete A, Saleh 
TAA Gl AS AAS TAH SAT AgihteHl eh FETE STE Al My Ven CAAT hl SOT Sa TTA, 
Rretent Seett <g were aes (ot cht Gate)” ara fear | 


“faa Ft GENT AeA F CISA Sl SIT fast 
al baste aed @) ike A ara a fee FT 
acre & ferkad aon ata Hise ar feat 
fererroff BD ferara Rian BR ces aR A Sraheera 
STG POG SI Gea @ |” - UA SATCST 


2012 Hoa 8 Fela cist Ht MEHTA Sy Ig a St aE 
Seat oh fae GSA SAT UH SATAY STAT SA TAT S| 
Hes VAT At AS S aK Tt TA Tey Ta AA 
ae At isha oh AAT SATS | Tea aS ST At 
fea SH SA TAT HG St SAT SAAT @ SH ea Ge Ht 
S| FA TST ST AeA S SAN AT AML, SAAT CTL Aly 
Wfcrereet Tel eS, Files STTRATH SAT SLA Tea Hl 
FSA Sl SHAT Vt S| Marra ee SATA STH AST 
TU Aik Marea At Sita Hed S Ales St SAA S Ue Tet 
ferarceet (of) st TSA Geb | SATS ch Fer, 2014 
F aU ae Seis HI TA, “UT aT 82”, Se ay ferenfar 


os Gsz.. dfsenafin eget ae | FH, 2016 


ERT VS Te US Tat 

& ATIR WR FAT TAT AT 
Al Uh Sar et Sea 22”, 
fet ged Saterd Aare 
SN SAT HT UH SEAT BT 
aa Hat frat Saar ft 
ale 8?” Gert & few 
Tat Glsr At ofa 
Teal Hl Sch AAT 
GaN & Ae F aA FT, 
oe fire Sah at A a SY 
SAT aed & SA Sh 
aA AT Sa fear S| 


@ 


é 


<- 
Ww r 
th - —_ 
> 
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Fert 1: Ue SST | 

Alan Alda Centre for 
Communicating Science, Stony 
Brook, NY. URL: http://www. 


alanalda.com/alan_alda_flame_ 
challenge.htm. 


Uh AR Ha ST TE TA AL AIO Vt et S, Tat HIS AT 


fart 2: Fela Acs 2016 - Sa 


Alan Alda Centre for Communicating Science, Stony Brook, NY. 


aatftas SAAT Sat St H fT SMT Sa BHAT z, TA Ba 
Uh AH 11 Ale h Fed Hl AM A Vea | aaAHT 
SMT Ast TT Sek ferkaa wa H, ar aifSar frat 
OT UAT STF ald S| HS MT SAT HT SHAT 
19 duit (SH SH Sd AT LS ) H KEI FH 10-12 
Great At Sw aed ferenfeat & are par Sar S| BL HAA 
al STA aR Ot Steers & ferw Ha aS HA 5 Sar few 
oe & | fererelf Geet RK See Al Gleatt oe Tat Had S 
fat Se Fa STEM Ue attanet BU fepelt soft A wad z fe 
SEM Sa oct PRAT, AT Se Tash SI ETE I AT 
fe Sate SN Bia HE ATS), AN AT SA SAT A SS 
Sa faye & at ott afta sas & fre Sica fora | 
fox ast faeneff_fortae faked aan atfear sfirat 

H farstaratt apt at & fere ate Set S| ferstar Set 
SAM Tat HH Ae SAK BPA SA SH STAN TL 
AT STAT | 


Prete Se Sra HT Usb ASAT SAT SATS | SATA 
feranfetat pr Frortarent & wea a Usftencot ad 
Hera, Rap sat Hearst F atfert At wfFPat F 
ASIA Hed S | TS Sat ar Ae astipe recat 
al AST Ae @, ee Ft A SE SrA A A 
faarfstat F ated S| fhe firearm at ferentsiat Ft afer 
&h Uftorat at stratsrat & are Ast E | 

Um Rare Hl ae AY ga Ulest H aS Gand & fh AS 
ara faarfiat at sa ant 8 aati sat afer | sat 
Sah few war 2? Sa Sea H Ka Aes Hed E : 
“ST tea ch ferw aAlencta Gre, Ura ferent 
SIA HE SAN MA HT GAIT HU Al Saga Viet 
SI” arch & ess fsa Het Ft Referer festa 


fara 3: Ast ng slater ar Aeatens att oe ferret | 


Alan Alda Centre for Communicating Science, Stony Brook, NY. 
URL:http://www.centerforcommunicatingscience.org/student- 
judging-photos/. 


free 4 gad Sahl aT oh AUT CH ATs ST STH 
OT ATM AL SU HT : “AS ATS TET Sees FIST 
ALTA Va PLAT VS hast SAH & few aet VS 
To, cies oF wfaheat at Stem Heater Het fore 
US tS T| SAI Se WHS Uh SAT Sa EK GP 
o Ure At SAC ST HY STE FAT | SRA TST A 
Sa TUT fena Stel hy Aah Cah et farsa ar 
SRT OK Se AK TE I... Ae faerfelat HF aforat 
Wie sed MTs AM, SI a sae Ted Sdista Ff fp SAA 
& ante 3 feet sar at sar | feiftad seat at eA, 
sie difeat audi St yea FS are Seca att tes 
Hl Uh SHE STAT AT, SA Sad VA Ma GA 
fore Us ole ROT vera fora |” 


aT args Het cae at Ue feafa F ora @, set argh 
OTE AN ALA ASS Te Vt ete Fae ait feet Sit sHt 
aad frenteat at aaa H sagen isary AeTa 

BS St? Sst arch SfaiBat oe Ue BCE ASK Srey a 
seat ot eet fags sat aeafte set A srrepret & fercare 


fears At For wet Sarerar Brant H ferenfelat at 
TIT TAT Hl AA VS He, Biz fee Sze Sa 
SMR Sar SAAT Tala RAT GeaTeA (STRAT 
frat sat Treageraet & area tau wea 8) a 
Sar 8a} few Sram ae et Pie Sta 31 teh 
aqacat at farensat F varera dear aed , 
faarar set! ae um fester 2 wali ae seh 
GAN SAT & GA Hl GAA Hl Ue AAT A | 
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SAT Get TRATT Sat SAN STATS SAT SETH A HRA 
HS HI Va At SAT S| Sater & few, Fie ar 
aaa are faster wfafe (aera AAT 2015) A sat 
TET “Uh Here ith, TSH St GLA ATA Tet 
deft, ua aftaen Al arg He aT SzaeaT” BT | 
Te Ga BT S fee sft aT! SAT Tene TT HT 
aaa arett fasten ofafs (aera cist 2014) 3a sa 
ate SHAT S : AT SATAY ATTA 2 fe ad Sa ah 
Unt al Ael cad fares SF Sead S? ... AT a BATT 
apis Cat cist wel 8, SS fen Ue Ofeter aT Ue aa | Te 
at Feat S Tale Sly Trey THT HT TST AS SAT 
Hes Sar ara S FE Sta S| et HT S fe SA 


TRF Hl ad te wad - Hai set werafde eA H 
fara ats Serre ae Sra... 1” 

On Gar & afaat Bak Feat 3 Sarat Ht fast 
Ohl STAC HUT oh SW UA Pear Vl SE Tephe 
TSCA A MAT HIRT 2 | SY AA SF Gael HI Sat A 
At HURT HU S SAAT Sea Sa Ta Ht Waa GAT 
Tel @ fee a fect Si &, Sieh Fe 2 fee SF Fea 
SHAT ST FH feAC gH AAS cht fed TTA ST 
O araita at Gad & | 


ice As USAT TATA HF VMletes TAA eV | SUH daar Sass e | SAH fea aH & Ud ted 
ST S| SAT reeteka@indiabioscience.org UR each fea ST Aha e | STATS : aes Fras 
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fp retar oe a aiet eea ae $ <s 


eae “sftat STR 


ols saret & cent Sree AAA Teh 

fraferait 3 raed aa we eT SHE STAT 

2 | Up ait, se US Sever i ater 
Sfeat At ate, ar Ted SF are Vat meat FT ave 
AMT TAT S St PSS AIF ATA STAT TMT Ate 
Haart #1 gad ait, feraferat dari afk AAT-) 
shat a gerard & fac ws ate Hatz, Be 
THI Scasid He et SAS aT Salle aT a 
ted Uet & saares F uae Ft 21 afar a feaferat ar 
HATCH Sh ATT MATCL AETeT SAT TET S| SAAT PACT 
site ant 3 aafsat ak Paani ay tka Bear 2 | arate 
Ted oleh Sach HI sorta saftafa sit Sach ofa 
ah SRT WA AAAS At Se Ha SafeHay HT 
arene At ate Baa a ita fara sie areas 
Tae a saat ars a earner 2 | faraferal Ate 
%, OR Hewat 3 are Saree aa aaah oft oR 


Fal SAT | AL A STA Te STAT @ fe AT ATE 
se Fle oft Gas S a eT | 

feat Hr et She SST ST HAT S| Bett SeTAAT 
Aft a sitel-feaan, ar ak Are arsferctt & srt 
Sed Se, ik etal hohe Ht asi we AT ast 

a fear 2 ant 2) am Rit sik ara Be et 
Sat 3 ast S aad gu tex area & heat wa 
gaat oa aA wat aed &, aes aren fraferat aft 
SeeATSA H Tat aret HAAT Br re a ST S| AAS 
BF Salar asidten S eaters Sr SAAT HL AT aT 
x A GEMTSAT @ fen Ba OTUA fee a Ale fears as 
Tah Tees cht AAS FART AeaAM HK Aah 

@| satecnt & few, fafa ak warafasa 
ak ara & arafera staan after &, feraferat 
Al AaAe shar HUT Hh EMT SAaq LAS el GH f| sa 
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WS Fl WAS STAT Teta At faraferat S siya 

%, Se are St He Vet afeferterat at tsetse 

@ ht sash faartiat Hr fess Ht sraerconat HY 
Tram a & dhad F yee Hott | fraterat sie veda 
fagtestietttetretiee) ft efrar 4 svat Carre 2 
afaetcert 

adit, sflaent & afteten at & wees etd S| Ae Weg 
efistcent at tice aredt - <otftre” ferent are erat & 


feat 2 U:: faded & echoes ar Garreatf & Sear rar Fea 
( 


Source: SecretDisc, Wikimedia Commons. URL: https://en.wikipedia. 
org/wiki/File:SEM_image_of_a_Peacock_wing,_slant_view_3.JPG#file. 
License: CC-BY-SA. Narayanswamy. 
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aad a fect (ea ‘fara sel Stare 
tea - 8 ferent sat 2 faraferat atk vet apt afer 
He Teh faye Sah GAT, MAT AI SA IS ST 
shit oe eace At haerh ate 81 ale at area 
fore att ee feat, ay ret fact & ais eu ne ta 
Al Sart car Hitemr fire B, dt at gamer 2 fee arr tie 
feat et fee eS ate F aarecht Saferat KR eS UT er 
Sat ors ard S1 TS Sah GT Ehes Sa ST 
Thee Uh Re & Galera sre Ste S a fH sa Ale F 
ae ST areal Ot & fare fasar etd eI 


feaferat 4 sft are ea S ast Atel At arava aret 
fastsard ug sirdt @ - sata fa, diet sik ser 
Fel SAT MAK, SST Act STMT & cls SAS, GAT SAT 
Uh WET, aa AA, Hed (Gees) Tea eH al Ae 
sin | Reef Ate es & aK aint a ttle we arett 
dcaarall Ha Aacii an ft dete Bch Patera 
oft Es sary TE Stet S| feraferat Ht eat waa 
aaftrereafore: frsrrat 2 — we ore acter ae format 
sean 3 pit we a ae & fare et Bore 
an wa og Reet rach at ger aaa gu ae, at 
asidtes & Serent frtterot at - sara sat wep fest Set 
aS ol, fa Fe STH a oe HuSeht saree fee & het 
BAZAR TS tect 8, dard gu Ga ta & aera 
Hora gud de At quect aad ain a ea 
Saat aga fecrerer ava ata 2 


feraferat dieiterstera re Stet S, TAX Meal F SAAT 
aE SURAT Star 8 | STH BUS cral Aa E, aT 


pare Pa LST 
Source: a Wikimedia Commons. URL: https://en.wikipedia. 
org/wiki/File:SEM_image_of_a_Peacock_wing,_slant_view_1JPG#/ 
media/File:SEM_image_of_a_Peacock_wing,_slant_view_1.JPG. 
License: CC-BY-SA. 


Ted & ik Pt pach Sledt S| Sed HS STAT 
Sloe Sel WTS Fafa CLT AT HIG SAT crcht B, Sit 
TET STAR SATO & ALG TST Sh ATS PACH 
frac & ea F arex Femerdt 2 | sectt S Uae aa 
feaedt cas FT SST GAT GLSAT A SA Se Fe ATT 
SORT St Aarne Hea Fl A SOT Fat 
HAUTE SAeGed HEAT Stat, Falls feratferat I 
ao wanftat fareeper ot sits wat ae belt sna 
3 starcnret f gach sett arett staear St sts eel 
ST AT Ste S| LT TA, BTA TMT Te ferret 
a amex Premed & fore sire Hat, ae fx Sah 
BT STAT TOT ATT GIS, AeA SHUT SAT StS Sy 
& fee seh Soll, Vat aad Sat seefl areft staeat 
HIN awl 4 Gre Ht 1g arash F ore At sre 
| safe ey aaa ad & fH sfecat at Fae 
cretteaat Ht ae Tare St tect F | 

ustent (Sart ut ASIAN) 

aefeit a Alas & Sant wt Heer feraferat (SAK ATT 
Et aT TAT BRT Hy ART & SlNh) & sre ahha feww 
oe ae se tare sre Fa ww a cei a 
Felt THAT AAR AST HAT H AVS SATA SH, 
Theft sefia & caret, 
orartt & arasrsi, 
Ue AN et ah 
fen asa oh Ue oe 
Une Hed ey set 
a ae e 

Val AMT sa ze 
fe aren feraferat 
FH alfeaa At at 
se Tele 

feu sarc 2 | 
Weed, WS Hest 
SSA UT He 
are Uah Att 
mrfaferfer set etch | 
aefeit ae arett 
feraferat see ST 
fafae var & 
warast can (fart 
CUCOEB LICKS 


fara 3 at : heft ee Ss 


Um Mica fre Haast F fara ST Tea =z, Fe 
TSH Ft at Gard @ fe UH sect feast are z, 
ST fea FEAT (STATA BT A) SAAT 
ferat stat & 3k frat Brat Sls A are S| SAH 
an atdttch siren hast areft watateat 
GUS FUG At TE e | 


Syh MA St HS Sea ay See Hl A ora He S SH 
Sah afi aren S Se Tate Arar Fae Prag | 
Ah Sa Sager ae fou re Met F eat e fH Hat 
ay, fasts ea oa oe At az, feaferat & aefert Ft 
mifefeter nec S| Arar feraterat sect St Ha lars oh 
sat wus et faite ot aed ot 8 a aftr 
SAeT SH AT Tae Sth S | fetta Haars Set TaUTS 
SAN FST AAT HT SA SHAT Bl AEA few ag 
URHeoaTe Sede At 1g S| Uh UCIT & SAK, 
URPT AT HAT Sh TA SAT OT HUA HT TET ETT FT ST 
AAT g feb Aa AT SA SATA Sw AL ATaTSAT sHY aaa 
acai & fare dis Gis Ft setein set dafers 
Torta Sat SATA OE Asta ae fea St | Wee SRT 
TRACT & SAA, war feraferett ot Tear Hae SSA 
orga aftr aera ferret 8 Se afar areata @ 


fea 4u: ats ag (et 
alel) Bus | le - faa area 


far 4 ot: Gea fore da 
Wa te ats B10 | Ga - faa 
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| fart 5 U: aver aifsan ta gad ee 
faact | 


oa ee TT saa Seer 
ferret | ferret | 


CGH Hl GAG SPST GHA AME & SN AT A 
we Al ed Stet S| STH Sra Is HT ele Serer 
fears Of, st weft & et or dead ett 21 ale sg 
3a feaferat at aside & aM, at sag are fe a 
Tse edt S at iat Sa Te He sa Sree Ht apr 
feu sre € | aire feraferat aft war & gat ht at wet 
FIST STAT Ba Be weRa HI area i, aa wm feat 
Fr afta At sat te aus alee act 3 ait sa 
sfreft safta & are at tera, Ta FS HAT Wat G HS 
za Ref ser, gear ar fret oe Rreprerant se tite 
ahedt @, Sik Pat Ge S Absit Ht eT S| 


Aras F SM are gett at Saat aarht feeraey Slat 
G1 Slettch ae faraterat & Mewrasse stk tshtea 
Uhant 4 aed aR cet are, Wed Aa OPA St 
foraferat st ect edt | caghhise (sest - Ateft) 
aon Rrtsftres at ahs taht She aus afr 
att & fag, theft afta & gest & aaa, Sra Gat I 
SGI ST Gea eI 

faaterat cal aearsaat 

feraferat wah-eak & arte ate a Pt Stet S| SaTETT 
& fay, tat A fSarel aa in a hae ww yaa a 
SET Tale H A-BAT Sd &, Teh UH et Tae 
aad ait Rad unit oft sremr-atert BAF safer 
feactt Ft fret conta at adl_-wet tears & ferw 
SAAT ae fagryarst ar aaah Tae Petter fee STs 
it sera act 2 ga APS A eae HS fer 
an ot arartt ga dea a yer ane & ge a Ae aT 
Fd Ue Se OE Ga TOT S| APS SAT 
eed a Scat Hl SAAT SAE eT AK Hehet 
ol SHH Sed Hes Ae S| SA CS & OTS Gara fenw 
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TE Gees HT STAT HL SU SAT PAA Hes 
nfafater art ea | S8-3a ara sa Paferal At areal 
AK arent a afeheara eta ST SAT BATT Stacia 
Hd &, A-AG STG Se THA HF SAAT HATA Stet 
STE | 

foaferat at ora ae oftaret F arffcna fever strat 
frepferet cen saat | 


am) Uciterrathrst afta - afer ga OA SIH 
aaa & hes aret Ga sed SU Uh YS H Feet Td z, 
safere ga afta At feraferat Ar Sarr a Ue Cae 
(Fatsan At te atch ser strato 1 ae GetarahrS 
feaferat 4 ae watt set etch | Catettere Ft 100 F oft 
Sr Tas Ae FATS TT w | Ale at feraferat 
Ha stam & Gal ar Praet art heh oT ar ster @, 
satay at aad 2 fe aa Sal Gea S a eH afar 
TE we TH fH TS Stas Hat Hl sat Gere | WT, Fai 
Sa AMT sh THAN TT Ca HI He F STAs 
at att a are Paet aaa 8 - tal att S Sah 
GM! Sch ST TAHA ATT HTT Mt SF feraferat ST 
GTS BM Sra Al HTS Viet S| safere sa wenfeat 
Hl ora Tee HT AL Tt S| ATeTaT H, HS Se 
waifeat, 3a fe yer itt aor dee ies, Ht eat 
Ser sat oer sae art a org ore, ear 
dive Rau at aft sa Parad ahaa & fer a 
SHOT Ash S ferere Vt ST Nt S | SATA, VCs, ATC, 
afta at feraterat At semfceat & apes feerereg ATH S| 
art steer at Gist & fers fee cfte, aaa srrfe) 


fA 7U: GEIR Ia 1G ang =ere jit Rare tee | 


oh USt, HSt-aed & UST aa sfteerea fear sh VST AT 
ea, arvent Pisa eo & a set at set | ga aia 
Al HS Toferat ar aol Abel fear ras | 

aster 

aI thes 140-190 feet, dee Slat @, ST et Hara 


SIM A H Ufsat ae Ht verfSat er ata (axes Ue) 
al 


sa seta At areata At aaa Tet faacht Scie | 
ART h ER aT A Tg A ATett St As sca STAT 
aon Ties wefan Stat 8 1 a Sal gaat sineit @ 
at Sat A os aT Gadi f AN ss BT NT GST AT 
ea Sh BA SSA SIT ET STAT S| 

AAT 

UN Fog a are ca Bae TSI fraeht oft wae 
eareitee, Ate Hrs deere wether, act 8 st 
Sirett dem Sita set etch sk gatere selena Ht eT 
F sare fetarg Sct S| SH SHA, ATT AR AE AT 
BI Ae, Hal A HST SL TAT STAs | 

art ag Ceara Set Al ORS, SAT A eae HUT 


Tf seme Stet S 1 Hla A Galet AT Arer St ST 

oft ener Shed S | att fae TTT eX Tact S FATA 

FS HA MH HS TAT ST TAS HAT S| TET, 

Ofaat al ARR Sarel Cafes cmd @, AK gafeaw ae 
Us & Gat Ht ace (Frat & few Gers Ves SY 

SG) At Ther HL SA TAT AAT S| ST Het ferret 
site seach aaret ea are feraeht a sass MN aH 

Hl Geant Ve HL Ged S| ANAS ret MEK are Stet 
%, safe Oe fraferat caret Ie ate ett S| 


w@) fraket aka - aa a oH eed arch feraferat 

oH ST OLA Sl STA AR OR SVTSSA (AHS) TAT AeA 
(Gteft) aTaT & STAT Se @, Atle SASH MOAT GT BtHAT 
weal TT aa Sd S| Se URTT E aett Vat Hts UH 
farsa sel etc foreach arc fenat fratts at cea 

4 aaa fret | Sach fatter won, Se fer deat ar oT, Feat 
Wt at draw Sat at At area sale, sr saci 
ad h SMT TA ale Oat St SAH ATA ST WTA 
attar @| Marist Ht & az, frat] ot Fras 
Sad SOM aad &, St sa Streiee TTT 
fere aah At ara tet SST sa feraferat ar Ast S 


J . > i@ A ‘ s u . 4 ES f + ag » = 
fart 8: at adfeim ata - Geer | fara 8 aft: are afer (aren) | | Reset ricer actin | 
Uta ; | 


aS Gsz., Afeenahet <pa asa | FA, 2016 | 123 


Pet HAT Tred S A SAchl Hel SAT Are S| ST 
He SR STs We here oo Send SU ae wed S| Fa 
Ohan hl Ho Fa, a fee wiles aor Uaratae, 
dha dic ae eam ohtada aad 2 | ote wees, ae 
fe area Saifaer, ed SAAT A ats Fae Tet Ta 
wl Gas At dt & SIN Sa eS Teal GF STAT Ta 
add S| Set H MH F eats e fe De sites fea 
frac wa ter dfrenfas ter adi & frac saat ar 
Gaed Sk gaa Sar St Stat f Ser fee Sa ASrarnt 
FF OTE SF Arete ATL (HI Stet) BT Vl S| ATH 
SH Wea ar Bee Ue fares GSA aTeh Belt Paar 
gre % serewr ea Haag, fread et aot axe & 
fire varftat wm Sa care a arte & Parrett 
ota aret S| oe ae, ferferer cit set (eres Ro, 
arSk Tat Sey, J rats ferakerat Hews SaTETT | 


TT) agaist afta - s4 fraferat Ha stam Gat 
Ot send as He & let TS SH ENT saat 
Tea 4 Hg Yet Ae Vth | STH ARR oast Act 
faafeai) seed are agate, Rraferat ar eer 
gad ser ahtan act fi una d 521 Set at der a 
argahts warfaat og are & ott Ararat Ft et 
ate sa oft fecraeg amt ateft sarfeat ett & Be fe 
ard, Goren, eaten, tae, seiiftae, Brete- 
Hare, rafts, Sect, fretle, Geter, setae, STS, 
Sees, TIFT, ae Gat SES | AC asa AST 
US HA He Tet WI H Shae ST SS Sled S| SAH SPT 
oO Ble Sled S SH Sah KV GS oe Sit fora Sst 
are Sta S| Tava A ae feretre el tc | aes Se 
feraferat && ftreset tat G oreit Se Peanet eu fercare eet 
& fare BIL FS oa Tez, wea thitearathal § Be 
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SHS Tact at He Sfeeat SA aifeat & few 
SAT & AK We Us Alar ga Prprert & at feraferat Fr 
Tat spect S| ATT AL TS Bret feraelh, St Hr ATT 

HSM S, TTL Met aa ah ater erect Hr ATS Te 
seed ge Se ST aa B | ee aa BU ferref, st 
aredt ore weit Heard &, off um od a ert’ sik ae 
oft ora aaet & orrarett ofa ced 8 


a) frthferst afar - ga are At ett feraferat & 
SMT oh OR Ist Ae TT 


Soi sae 
afta sare @, fara 
Udi fat year at 
stat At elt tect 
2 rt ued at afar 
amet # arfigea feat 
STAT AT | SA AAS SAT 
areartt & TeaT ST 
Gen @ - Vet feraferat 
GUN Hil St A Hhaet 
a i at ast act 
@ | fees SL ATH at 
ay, at fix eas ase, 
3a faaett & fer art 
HH farVerst S IST 
ar seed at gE a ie. 

fase cits ge Sead 2 fast 10 ot: Be Sits fed 
ae fastyal Ga ST a | 
aa A Ararat, sat 

act @, faara frtferse a us Uae cb fsa Here shed 
@ | Set rte farsa oh sere Hl a ake S AST 
SAT Stet aTAT S| AAT TS TROT ae S feb AeA 
aret Sant & tet at Sa fats var & agent & few 
sedate fea Se @ fae SA AS F aT AT AAT e | 
 feraferat sah sfiaa & aft aot - ss, aral, seef, 
CUT a aah deh - H srepla, fst Skt GT FI seat 


faa 100: wie ) 


a amt fafaerat aarict | Arateh aT fers feats 
feaett farac tars oftads ae & ardt rae sr 
fered ateaert fener rar, Set Ufa At AaeT S| SA 
afta aft tae sta Gare ae et SA are tsi Ba 
ghada ae arett facet tes et 2 | Besar St a 
feu ne svat arett ae Pree feraferat frat sar 
OMFS aT Vat | SAAS StH Hl Seat S AL Bat F 
SGI TT Aha ze, afehs Hs Al ered serral F oft Near 
ST Aha S| Heh eTSe At Steerat Se aah feraferat 
Sea are teil a ad are sat are a HA, ae 
fee sitferwusd, eM, SANT, Tet SATA SHAT Te 
aeileltee, ae seatfeet oftare & sere sa aver 
teat & Ute Met S| 


a) eeahet afar - stat Sara ay “fend (wea 
cM ately’ geht oi a dst Stet SS VE Al strat 
ST TOT LAT S | Ble STEHT AL, TACT SA AeA ATA 
foraferat oh $a GAS FG Bech cht MAA ITT AA 
ferar stat @, fare saat Geared, set feraferat 
OPA Bt Saree ASH At TAT A Saray AAS Sta e | 
ATT Reena hl SAtch Sah (HLA HT HiT) AT UAT I 
arepfe aet West S Vea Bed @, Sit ther ST 
feraferat & tet fax ariel SoS SA Gea SG TE BTS 
fret feng et S| Sas & atte fraferat Hr aS St 
op Veet AK  Saet FAT ATS Hh AAT SUT ST Ah 
@, Seite be fer a ah as St aad S| SH 
Oy Hel SN MT SA STG ST Tet TA At Ate 
Slt S| area F, Heo TAS Tact aaron AN FH ceil 
} otra F aa ast Gear F ae aw ete Ya a 
eke sat Raa User eke (sit SAT ft 
TA AT TANS ag HT Heer @) FT IS SAT EST | 
forex, Sum, ata, ta, tears, anfe area Fog SA 
ref errsrT 321 feat TsTfcat HS Hes ch SaTEOT S| 
mart F fraferat 

feraferat & Seas SAT Aa Sear aaa a AAT 


TR SAT Sle S| et SAAS HS SAAT HT ars F STL 
TET ST AHA S| 


1) Hat H feraferat Hr Tarte Chatateth Pitta 
oheAT 

HAT H Bg Se fertterat Hr Par He : ale SAT Hes 
aay a4 ak vara He & few dae S at sara feaferat 
al art art A area He Tend S| Ae Tet Hist 
ael Stat | STITT 

aay ear HTT 
Fat eu pe Te 
Tad At TAU Slt 

@ | frenfsiat HY sa 
Tet Hl CaN BL SK 
sah Sauret He 
Fat oft St Gera ze | 


ara ore ft Tao A 
STE det G Sach ferw 
maya aaah, set 
fea Te, fast stk 
le aM HS Ble Te, 
Te aR ot | Heinle ‘teense 
ware faa —— 
fra Ue TTT ait 
FM ed & Ae Ted 
RATT BU Al TST 
wel Stet | SAeHl TA 
ae Ft tert, Tate]! 
ak afta ot 
aq Ue Al TAU Slt 
S| HAH STF aT 
Ol ea Strait BA 
areft te fate ar 
ANS HT WT Stare | 
df o a areitheers 
a St Bre &, saferw 
STG SA TNT AT STAT 
areata & art st Sf. eS 
FRrert 23 fora sft ERR TAN aa 
ortega Loe | 
aay ater it A ct 

situa as aaa a 

PH AT STH ATA TST Fore | A sft saTaAT shear 
ire wend S| aay aed & creme fraferal wy, fasts 
TG rerTeH oe] TI, AT eT ae Fos waa TTT at ah, 


far at: cet ore set | 
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areata at er | afé sara feaferat At safe wsifeat 
aed &, dl arg ersera Wate sk wick ey. 
(SSAC) ST Ue PPAR Be Gea S, St STAT St HAT. 
Seite a ase Peat ana ge TE ST aaa BOAT 
onfteclenteear e7, ft om wend &, it Up sre Te 
drat? fore Sherr Ba Ga Ba &, ait ae eae 
faaterat a Gacter Ais Sr Ghat tar S| Ale Wer 
Fett & shee Fears feraferat seat F Stray BR Tet 
adi, dt fee satel sta faenfelat at steel ar 
Gis & far AF FAT WC A AT US Aha a | 


2) sett At acto A 


feraferat ft arated 
fifta art or aad 
SES) GAS AME 
Uh-@t ATS Teer FT 
Bla S| Seerat Ht 
; deer ae at ett oft Ht 
Se Oe sr aadte, ware 
tacts | Hak aa Se Pfs 
STS UE ahd | 
Sheetal & fere aeat Ft 
ufeat & are ee | afe 
Sah eet A sera 
@ a aT sfecrat Ft 
TIT Set FH TAT F 
™ datandél ate ag 
PAM Ss at saTteHt 
feraferat 2 a108 oft fire 
5 F wade! & sfecat at 
Soon ht alfa aT 
palette at Het FA 
ob tet oe org Strat S 


Se 
2 
B 
.)—* : 
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1. ae 3a feat & fare 
wa aad, fart Tet aT 
AA Sar seria fare, 
SqS stert fore ata 
Seetl Ht FAT e | 


hl TE FAT UH SPST CEES a 
Baran area ferach 

Sta FH Se St | Sect 

Al SOAR & few UH 
alp talfteh & ht a 
Uh Sea TAT ATT | 
ATT HY AM HL 

fora spe fax Fae UH 
aitert Al ast | Shep 

AAA Hl Sst HA 
& fearu wp arterent ateft 
te | 


2. afé ara Sa aT 

& sfecrat shat At S 
frat HA SU Sera 
fear @, at sia ee fr 
far sfecrat Ar Sarat 
shal fate o Raa aT 
afar Ht afeat art &, dat tect sag Tg ATA 
Al areda 8 spat ael tect | 


SUT Se Alb Sr STANT Tra Hl Ho Stay sr 
fears & fee at Gerd S| Seett sal Steet aT ate ae 
Tat O Feet SAH SS a ast HU Sere F Va A 
areft ufeat at asa of atfee ae Gat aet ae fee Ue 
sect otctes fanaa Garet @ | feb oferat sed eesht 
Sl Geardt & safe fearteat & are sat He fe SAT 
ast heal fea ST Tene @, GTS GN AR Ae BATT OTT 
Uftepa seradtitcn ctery At asttt t et Cachet - feet 
OTT als UN ahs Waa as FX ct | fee sa a 
UN SST Al ASH Fer S, SA ALS STEHT UAT HT AR 
Be St STL) | 


sect Al Aras SR OT & are St fart stferer 

Fag eastl Hl Sst HL BATT SAT fears VE eh SAT 
El Ste S| Sect oe ae aherat at ard S seer 
frderr at | Se-ste ae ret 2 ae ft ae Fer Prarie 
ard S| ale ATG Te A SAH Aer Hl SHS HL SAAT 


far 13 tt: Bate ans | 


Rabe: decir 


(feria: Frater of feed fencer sare W) wlereaRAT &., ar rEraa ath itr=7, anf) 


anftectenehar £7, $) ZTSSFa Tea 
AS Tt Taha S| SAT BATT Wah AreT STAT VY STAT 
fe oddt ar fend APT sect er aes FH ferw SeqaTet 
amt fora tar & Sie fora rare fear tra 21 FT act 
deh a ore att S St stl seett H siren Ft 
TRACT HT SAM OTM A Aaa ed | 
CAT StS Set Sera HH G cH ht SAR a 
ari tga ded 2 gaat tat at dds eat 
dai dead ar a sik za Hs TETAS 
otter at, Sarecor oe fer sary BS 1s cara & SS 
THES HAL SAT TET, MET (ATRL) BAT TIT A 
Aster Al Stet Sed ch fer TAT a Tez | 
ag ta Ht hart seeft & Het H Ore oft HT Gea S| 


Fea Hy, HS Het HT ECA, AEH Seals Hl Atseerht 
3 fore oft odteror rer sr wena | 


Bech Ht IST SN SAA Vt WS ferret Ht MN He Trae 
Uftadat ar fears Ta | ale srg Set aH Tare ee SH 


Tae Bed Sart ee ses at say Pafra ce a she Be 
& fee Fe CT Tay (CAVA) Hl TART He TWH V1 ale 
Seeht Up Hae HS at TT Sad oh St oh ere SAT 
Ba UH BT ASAT SUS Tad He Teh S | ATT SAT 
ferret oft et cere Oftadat & fer Ftterot aed 
Tl 

aa frac & Rance At udian at | afe ge cree aT 
gpl Seite Al S, Ta SITTHT SASK Uh AT et GATS S 
SATA AAT Tet SPT | 

ay sa mfafafer & area @ aa feat wend 2? 

FTE TY HHS HT SEAT ATI SI ROTA AT IK 
Al SAAROTAY Al lets ch ferw At | 


Tara fast 
ot SUA 
faarfiat & are sett atk aaa fraett & grt are 


| fari6: ST 7 


2 EhCT Dr. Thomas G. US. Fish and WildlifeService Headquarters, 
Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/ 
File:Butterfly_scale_ pattern_(6293105393).jpg. License: CC-BY. 
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SIM oe fs -T TI  GT-Tearat & Feral 
arad F srcht waite & aa ted Al GETS WK sat 
wi | 

4) ferret FT aetret Ft 

we se Shera Al TAT AK Te BI, Ta Sra feraferat 
Hl STAT HET Hh LAL HS Aehtel SSA AeA z | 
feraferat + sharet Heit sh TA sar OA eet z, aes AS 
BU are S oft street S| She ST Hw Ae Be 
Foe, tare a Sint Ht foal tet sore va é set art 
Fed TT Vl, At ST Steal Mt UTE teh He EHTS 
featerat Sac AIS HA Bh fer Sr Tat S| 


ISM aed ge federal Ht atst a ee | ale ST 
ae nfafates Brett tet & ot shret  sareh Bat Beet 
Geral Sa Fat eS at sag Fafsset Sa S UT, Bre, 
Fara, TAA stk Jet aa fH Meters ferferat Hy 
oft Hie oh SaaST UL ATA SHAT SAT | Saar Palterot Hed 
BU a feerfe cht ga MS S aact fer ATT Sach Hat 
TK AT-BAT HTT F Ut Tei ee fearg S| STI 
Sant fea Gat & ort Ht sare feos ate Sa wR Get 
Ut sh SAIN We aaerdt tect S| ga Ga STH aL 
fecaftrat ast at ih fat sae, SAR FRR eT SATS AAT 
F atthe STG, ar St He STIs SAT S Set Sa STS 
Gas & fau ga che 4 secta Fl 1g Seas} Graal Sr 
STANT Fx | 

5) Fea cht Marat F Atel Tate TOT HAT 
Se Tfarate ob fore sartent feet att oe frat ste & 
Ue eas At TERT SPA | ale ara aE wd ws rach 
wai rer, at ara use fact at cnet & few ret aT 
STANT A Te S, HC Pee TS Sesh SIA S Fe HEA FH 
Uh AA AT Sl Sah GT Ue fae | feat HT stg Ft 
SA S Tors Al HUST A AL Alle WET A UT SAT 
Sa TAT Hl THAT TEA | TS STEHT HTH St STE 
att ferret at Ae ARS | 


FU Hl UH Hla Hl ASS TW AS F SN SAH BI 
feradts at Um oe Stet ¢ | feteats HI UH ATT 
(par feat) Ae S| WaH feet Uae ar SEAT RA 
ara feety & Pepa G Set Fed BU Salat fered 
HLS | 

HI Up Haat TeAaRl cf A Sa 1OX Baas 
fers dare ae | feet SH eerTsS sat Stet da TS 
Sa aH aRh Sh CASH UL TE STK lee AL | ST 
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4 
Feat 17: ACHAT ea Te SAT “Ie? HT 40 X AT 
60 X& sta ot Hlepe fear AMI Adapted from photo by 
Jan Homann, Wikimedia Commons. URL: https://commons.wikimedia. 
org/wiki/ File:Mottenfl%C3%BCgel_in_Mikroskop.jpg. License: Public 
Domain. 


Aaa HA WE satan fae H eee fears St | 


aa sei cess al alr Ses araehs We AE | Sa 

UL USA Aret THIT Al AAT Hl Fael-aactet SAH 

wares Ar Laat He | HAT H BteT A SSH BI oT FT 

OPS G Gal sh Chee h HST WL a He | AS WHIT 

Al qoreed, OT, sada Ga Wada B Beara 

FAINT Te Sal Ht SH ferw ft Us Vt SITE 

SPT | 

afe sara wep Te Be ferret er he oy F prATe Stet B, 

at Freafetad Sarat HS Uh FT SEAT LH Sah VT 

Al SPa-ASaTet He : 

1. Uap fecedt at cast Al IRI ae SIA, Stet 
get de && are afafater 5 sat ae | set a Sal HS 


“fais:inAamniticia at ait ter 
we re frcett 


Ataacaeh VT 

trai & Hise 7 Sls Oe ol, hae WaT oh Taal, Ste fe stra, fords ca crates sh afoTACT aT 
HO TAHA TT Yer fou ST Ged S| US Vil & Serer F ene StSt Al ae S aah Sly aret Al ATE 
Seteet H feat Set GT MPT S| Alen a GT Se ATs ae AT cate S re ate Aber GTA TeRTRT Sh ATT 


feraferat & Galt A acsarcr oT chee AL TATaS ch HOT Yer elt S| Tetley hea Hr SeTaS AT fereTA 
SMR $F HSH STA S Se Al Aa, Wed Alt oad H, a hes Fed at Sea Eada STG, ete Tea 
Homaftr wea 8 fire ta Ft ret re fi ear act 2 | ae Sree rae aa HE AT afer Sata 
WPI Al TAT Wah We Bh Gh HR Sct S, SN Stet Heo Te Al TT orale Vt Act z, ara ail arTeft 
Wd dh Sk sae sare Wat TH, Hah ee Hse amt sedi sidt &, sit et aca S aera 
att ort 8 sa veer var as aK Uae era 21 St ae 2 Pe vee Ar a ait ee A hth eT, 


PhCH BI Sach sitet Hl Sar Vet st S Sarah ster Breda Mri Vt S, forte TROT CST 
THNAH TATA VAT SAT SB TAG Hl ATAT SATA S | ST THT GTAesh ahora Tera St 
facets eldt 81 ta HIT Sactar & aie fre HIT | VAT feat H Ge UW Ged @, dl Cah Ta 
aft geet @, frech oftoracaag Use or ht PtH saree (Est) Fer eit & | 


Tet Hl Uh IAT EAMES HL AST Ch SA PRK HIE 
PIeRTt ST START Fe | 

2. Sade at ast Al Ug A of ome sik se fort 
oft oem are Se ae Bare | aT TT Se UT 
if ag ara fears Sar 8? ser ara OT-aoht 
frafterec fears ect 2? 


FH AAT aT 


are Say feet feraett oe eat at wet S at saree 
STATA RSH et Stat TT ST, TS ATT H Sea 
EhCH Bld € | frac H Gat ae See Al SHAS SA 
Gat & OT Skt SCs, Sat & fee faster eet 2 
fra ate G Var Sar 22 saat SH oo fears 24 S SF aT 
UfsRaTsat opr URC Ble & - Up aT ORO ATA OT 
Bla @, Sik aed HereTST “etree” ae OT 
feaaré erarer or vere sragitenr ait arada 
At ater Wisma sh afore Fer Stet 1 feat 
Gat 4 Hise orem vere Ht peo areca al stant 
aX cd & AK SRM Al Wald Ht ed S, fats SH They, 
BAT Ale Seales UT AT Ee Sad | “area” 
Fret OT CHCA UC TS Aled VHT FSU TT 
RETRY ag Tada Se aT dear eta Gat ae 
faraftrenree aren in aracht sit at eearg tar 2 

ae sa ot fash coe @ fe ag Heal al Het S Sad 


@ | fen freien’ Gat we eahee Ft SATAY OR Freie 

aad &, Safarw SF Ut al “ACTH OT ft Het STAT 
SI fecteft & Cat Hr OT St Sat &h Gas G st Aer St 

Gerd & | Ale SAH Als Grew Var eV SH fetes ateft 
Gade & thet i Hl ovata He Bera &, at ahora 

Ua STD? oH, Se fee -erearherec aren eat oft et 
Ua S| 


Fert 19 : otf gan tars oR faaett & teat At dea YS 
& Se feast arch dean Ree Al THTaY Sl BS “AS” 
a sack aha H tse sa Vt Pret ret stra erent 
arett tet ct ist S Sit Car TTI TA Sach 
a2 
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Prag Sl aad f1 sa srg feaferat & sa Us al GAs FX 


ge wettadl fe fraftat kaa are Barer ae | eh erate ct ae cpforar oer sre cheat & are Bre 
ft diftra 1 a ar at Hert} Feet ore ar feet tt | 


aldat 
soy O1-faay teat Ue sit Hay BY TTA ~, 
UA TSH, HR diel S TAH ater Teak az, 
ai Gree Utet teat ae Hf, 
faaferat gar F faxdt & 

a UAT OR el Ht Sar ett 
aufad Ff, Wa 3h ara & Bara F, 
Uetsl cht alfeat uz ai thicara St ra Fy, 
Ole Sst 3104 Gel SUS HI Ich ct Ha e, 
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ae feats aed @ fe Wreh Wt ater eas fest Use 
WaT at, Saree TS eT oh ea ae UH athe Sag 
@, Fa fer ars 3 aT 101 Ws ha aH at Ure 
Uhes Se Tal UE F Sel WSs AGA SAaetlpay Hl ast 
FX AHA S| TS AC TAAL eH UH SCT Ht Tea 
21 A SHUT SAM Ale S HL, aH SAN UH fee 
H Mt S | STs 22, Tat 23, eat Al afafataat sas 
(SITSHT) oh ae FS, fered Ste Sar set PA S| 22 
SUE FHI SERN EATS PH credit ferret Set & HT 
Ael sid”, Sit 23 athe a Heats fee “sit TH ea a 
sien dim oe arett suger a aver net Raw ge 
Ue Cheb ATCT SH Sleds Tet ASAT HTS SHH TSE 
Tel ATH SMG, FS S CTS Te aha HT SA, WaT He 
BY, UfOTAT at Tera ate VY, Sth feataqot fecaftrat 
oUt BU TAPE & ale Ted AAfahtae safest a 
far él 

fort rn G Het Fe feats Tas @, SAH G UH ae 
ater & Fras SSAA Hl SAAT TAT S11 SF 
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Wah Hl aj hae Ae Tard & fe Sa srg afew GrapST 
ay farce Ht sted (are 8) dat TT lar @ - fess 
FAT SSA TAS S BN TOIT FLAN Hert TAT 

2 after ae ot feat dar 2 ae ha ait eat ata 2 
(Sf TASK ST Uh Teh fare ch are sata exh 
ISA SISSTFAISS TATA S| ae Te Veh Hr we ATS 
SAN SST SAY Hert et B) | 


a fara & few re yanT et & frre aett Sa ATT 
AAs Ot Gerd & SIN Sra Sha Bend @ | gaa chs 
Tfataterat FG ste sed Ute @, ctenst Srch VOT 
Fed VHA St Tae S| AE feb UH rests CAS ST 
STANT Ud VE IE H Sect TAMM(ATFAL 24), AT ACT 
ATT TK SP H SATS AST TAMT (FE 25) | Hs 
Fa WAL Het S Teal SN Tae F UH GS seals 
OY sa Tar Hart feta | 


aiftratsr fear ft rare ferdt we fave ox feret set 
%, 3a ff taafaam, sfrafaarr at aiferan fess Fe | 
ares ae frase aaa Pega ox srreniea B, Wd 
ae st cat feasat al aarfeet edt S| ae fencer Ster7- 
aren fersereat (ft) aust H sidt ee sel @, cet 
ae cite a fe ava, aft arfa) ses fare ree 
ge fara oar ST aA BY, BA AT at 365 Tafateat 
(ated 3 eds fe & fore Cem) ae eS TT aR 
aaa, ar fine ete fer ee a ea 2 a 
He nfctatrat us fer oid ys & ore eae ae at 
ard tect &, safere Sacnt Get oon FST eT eT a 


“Fe Bel he SA fast H Sat a SA, ST aT AT 
a & yan? At ara Heel & fe stsirst tH 
fe atfee arefece, ara afte at ae anfert 
aad 3 | ae hart Cet arash Ht at Het S St 
fae carr, Wa st aferat (ees), Toe aa seh & 
eae 


Sattar : Ha ge fears wt feacnd Se Glew, Sar fe sa aetl fercrat & ere Hed S frre Gear Fa S Sta z, 
ait tha tener 3 wraeners a gat | Sea AE eet ferret get site HS oredr deacor  yrawert Ht oft g!T | sae 
Se At Ast ahs H Scare ST TAT, AL STRIATE ST Be ASA ES SA Uh Seht SAAT SAAT STS Cs AT | 


Fal ga fehatel A UH St are BPA Her aTeht TAY - 
Sahl Sra foreer (SoSeA) | Star AA fone wary sat 
SUSHT HIST, Se fee qe sh Beet sar TANT fSrTHHT 
Fa deel Seete frat aM, a A See Grated THT 
weal, TH fer Fatt aT Sect, Hl GIST, WT AS TAT 
Fel Scat  steattt Fret | Stat Het Rash Stk athe 
UTASK & VAM Hl SST, A At FS Woe H Hea 
TAT | Uh ST SeTALTT IT, STs aaa fra ar 
agree & Uf Tart cal fara area at - reas 
Uh agree ht fear qIST ey Pera ok Stef PT 
GATT TAS S Site apres Gea S (SH 6) | Aa ga 
AIST & W & Steet SK fers (faa) & VF 
Hele ST, cet Fe A Sete: fra (ear farsrae) 
oP & Sete fire | AX ferare G, ae TaT a ether 
ore Ue fare sat OS cat stern Soar St Mea 
oT | 


fered Sa F gect fe, stata Sad 1 ys HR Tea, 
at Car eet Ste St arte AtsrSet saat F erebet 
fear aT St, Set H arars ahs at sare H atSt Be a 
apie sect tect ft fer At fers Prtetept ar Ast Te 
SOM FA | OS Ur Ue feu Te faa AF SAPS SAT 
ale Ted SU Uh Aree UH Sa (Pied es Th 
Hl SU) ST FIA AT TST S BAN He TET a few “A Uh 
Aas S, Hy FAH Tal SI” StS! HA Gra ae Uw 
ait Rava 2 at ae da a aftorita site ata 
ad 8, aft so ara aT ah AS Para ae aR aA 
AK SAH INF eT AS | 


got: five hea aa ae Hea ae fh 

fe arsret atte f2 artifea argfece sa ads 
ferarat 4 @ 8 fare A soar frat 2 | sae ct 
Te at nidfateat 8 a ued ssrA tea ars 
al 


pnyese } 


vw F 


in we make 8 material that 1s 
float? 
emer than water 


Fert 1 : 3a force Hr Uh TB | 
lel SMM: SA Ue Se fla TT 


Gt de rales FR-AR Sal STA Bars cath, Haft 
Gard it Ast Oe aT Ge Ue fet ge, aT SUR Tae 
HUST, TH, farts, arte Ht ciferat, Mh oh SaHST 
Searle & fore arat tert Ss, Ar Saat faraT Ther A 
asi oh fee OT Are Se, SATCTATACaT sh ATTA, 
SNL, Test oh AN sh CHST H fee Glen Be, TS Kl TTS 
Tiss Stet oft | Sa Ge OTT, ST Sars at Hee Vl , 
& few ae ferata fareser set oft, eters ae fara 
STF SAG WOT AT LET aT | 

ae GH GH Fat ATA aTet 31se, fare F ast 
aah att eafe & fer act - sta tse (ARIA, 
freer (fSras), Farce (Shah), Tecarenser (Afaeh, 
saaea, TIT (Haars), sfe-srfe, sists aaa FT 
area FR RA es GH & eh Fafa eo a 
a aT | 


AC fara Pat ST Tg SIR A We hl ScaTey ash SA 
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SAAT F AMT cid SE SAN Ast SAAT BH ATT SF AT SA 
eer ab afta Ft srcftert sate SE OTT | 


Uh Hed HN Saat SL AUS F He HL eT Uh Has 
MAH HMA Tel SHAT | HSA AS ASR AST AST STAT 
fem Soe SST STTST PLAT STAT SAAT eS STethe ST 
AUST FA STAT S| SAK FR Ste ae aT eT fs eT 
HVS Sh Sea HT a SAT Mt S St TH Pepa fra Alt 
OSH Get TAT Sat “SP TA “FI? ST eat Hr 
SAAT ETS TUTE Vers feu | Het at SIT pet 
UTSATETAL S Sar oh ae A RA Sh re are S few a 
AT UAT St SATAHLT HSM AK cit S| 


Fa ga THE wT S faa & var St UH fepaa AMT, 
aed ae ae sea weal sare a ee ge rata 
fasta I zach a Sard 1 we feo verre a 
arex frente, Set HA Sa Sa ACTA 4 wea fear a, 
HN Se USAT & STE sa ah Sea sa fear - SHY 
Tea & oftex sik ATT oT | ae lg ett het aT oft 
foreent Fat Seat Hes At SH fenett ate See “PrepcT 
ai? Ht spatd off, ates ae Cet ater off fara are F 
AS Gerd ot Sk SaHT Se ot HCH aff, Fa Vt Ta 
fee Fup seat Hert at pfaar & are aac aft | 


BUTT UH 12 Aer HT HAN S| SAAT FIA A Tat fecraredt S SAN SAAT SE ST ST Get S At Serehy ra 


BUC St Slt S| 


CATA Ut Sea Harker Chet H ea hewH Gat edt S Stet F sist wert S | SF SA At HT | 


arqare : acles Prarst 
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a Ua Saat At Heo He Sl UH faa Vet 

ATaTS Shar Vt forereht athe aTST Sl, SAR SH 

HAT HHT RK IST SAT ATTY SIH HTS 
OAHU TET S| TS TAA ATT ST feb STIS GIR 
fasreft fret ot argent HET MAT TET S| BIT SA TATA 
& f& fra var argent farsteft fret & ate G Seal 
AT SENT HX AA ae faxed Bld Ted S, ARAN 
SAAT ST SAK SAT TNT FAIA | Wah STE FT PART aT 
fee a Sa Nici! chr FATA | SAAT AST ATA 
a3 sa Fe oft gerd & fe stash slat stars BITS 
Seite Ahad Ht cite Sear SMT TSB, Sterfeh fersteft 
fire & vec ce street area Seite H alg area 
fecraedt set at | te Saat ATTY At ST TTS A 
GAAS AN SH HS At sag gard S Feat ash B Sek 
AEM TATA STAT @ | BATA Parte H Sercht fecraety 
%, Aled Sat sarar fered etfs & args AT-AT 
BAM F S| TT Sah UTA IRE sik fSeqet (Bach 


and Debussy) At at xed S| Ga Beda, Je 
aah feted & fore arg ar Tat fers eat S cifeeat 
ANTS SAT SAT HT HEAT | ST SE TAaTS SI 
@ SR SAH TH S Pahel Sit S | HH AST aTe, 
HAUT SH STAHL HT STA F FAT SST We TA WTA 
Set 21 sa oa H ferent on fe F fateh ara 
hl Usb GTS CaN ALS A BAN Sash ferw afer 
Site atte & gahtte Gas Atel ett a Alert St Crete 
PRIMAL SH SHS AC TS FT | Set SH Sa ATS 
arch Hert cat Hh fet Hed Al Seale ATT 
oft | 1a ae See ae Cathet Ste Se Pepa H 
art Tea Hl MTA WaT red | STaeT SAH 
few dae St Sd S| Uh Get Se, SIT Ue par 
Al HM & Me HSK Te Std & AK ATH set 
ue Rafer teiferar ara at ag fence fearg Teche | 
CEH Fl AT AT Sitfetat Grea, BATTS STs | past 
A arash Hert at TST a sre at 71g oft Bite 
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S y ‘i, .- 
u A SS 
Fert 1 : sepfert Gece Act, 2009 & eters sitfera 
ATF | Source: Luigi Novi, Wikimedia Commons. License: CC- 


BY. URL: https://en.wikipedia.org/wiki/Oliver_Sacks#/media/File: 
9.13.090liverSacksByLuigiNovi.jpg. 


STTHT ATA TA RAT TAT AT | 


mn fear Tat, areas avis 20df adt F denfeara 
(ARiaish) SST Herat & ASMA Tae Cha 
AR Vaal FG Usp sitlerat area  LaMTa SIN Sah 
SRE Hl Ah HH HI UF WAT V1 SER ag 20ef 
al ob artes cs exreht A itch H Te Vl, SL SATAY 
oft fier arareft alg efter aa tal Sy, al St GeHaT 
@ fe a sah oft Steet We UT | Saree densa 
gy, Vat Fafencar, farecht ferstasrat afta aft ferarert 
al Sas H eldt @, Gradk S tat atRefeat F sar 
HH HS TSHST Vl Ae S A ae falhera WH SH HM 
HUT ATA S| Ae ARATE RUT Sh IH oh Sct 
SAT CATA @ Cifehar SET SAT Teta SH SAT ATITSAT 
Fale Bt oh Aa ATT SAK fart AeA, 
ane Site aden ake ara & aaferea aren | araure 
(depression), Walfaecat (schizophrenia) at FaTsigt 
(dementia) Set Saat Ht Feet SA are eae oft SAX 
afta H et Ger etc S| aa Bete Stara At 
TAPIA AT SAL SASH SL A PASAT SAH ST AT | 


ST. Baa AMT & sflaa Ft sit Sach Beast at 
HEAT ST GS HAF sea Ta | Tet Shs BHAT 
Botta went At are et aint At are rehinai 
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Al Gael Herat Hl ST. SHAT 45 Oeil & ERA 
serrisra arf 14 fercrat! H sega ferent é | st erhrat 
Wf Sen afer & aca? wt faa frat 2 | 
ATT SPT SekT at a4 Ht Aare AT aterar HT 
Seis sett echt frat Arges A rea fever S| 

fet, areda Fa Se atefl aeqatl & eza fear Ft 
aftaeh At aA & IR H BOAT ATA aT feast 
Hf frard| sik wha a ter ea FH, AUR Fl aK 
aaa At ama aftaen At aan Ft veda Se 
rafsrentea tera H At S| ata Steet UR A aT Sat 
aredt aotsit At fat eee & fer fart & Arevet 
Al Celt ae SAT St HT STS SVM Farfepcaahla SST 

& GNM Se faret Host At sas Ht Herat ar sik 
SAH Ast & steers ar oft aol Fema | 

ae eas @ fe fea Bost & aN A Se ara frat F 
ferar & are Prevent ot sfert te | “ech? BT 
a varia Um ee a at geal ae A onga afore 
fener aa ach aa S fare 1960 Bite 70% earaet 
He ora & fore 3 Sar aaa I St gat Feat Hae 
AT AAAS H SY SISA SHETTSA al fas Al Pest 
amar at | a tea ACF eg Saat arett Geared start 

FY SN ST. Saas STIS Seat Ft arfereay H Vea 
aie fern ped & fea I wet TAT TS S AT eT | ST. ATA 


afta Sart A oT Wem Uefa BHT S| Set 
fein Ot afte es ater Hat aefaherat 

aor aT as fase oA eica ite ger 
HA Hl TSA ST GF TASMAN ST AAT 
z : http://faculty.washington.edu/chudler/ 
chmodel.html 


Vel up a soar argc 8 : 


https://ntp.neuroscience.wisc.edu/teacher- 
resource.htm, 

qe ft arg ait & aii a dere 
a ofira eae at age ard afafaRerat a 
TS €| Teal ch fret carta ster 
GSTS H, refers H Galata Alea SAI 
Sar F ff AST ST AAT eI 


Uh STS sed TACIT StS awl ae S fen Sa Tea 
Ff fereat pelt aaah ATA AT ST at TST GIT 
EOS Sl Ma at a Ss aM-ant G eat Stal areft StISaT 
GEMe Ta Ae Vet Ged F | ST. Sa Tle F TATA 
@ feb St ASAT Feel Hl Aa UH-THL GF Ste HE FEAT 
TAT SIN See “AAS aT Sear TAA F Aas ae ae 
fore prises Ff aiftrer fora teat at saat ae afore 
arya srdt tat | Ca ANT Ula SAT H Tas H AMF 
GAA HI HA F Tsai WL BS Aa || SA Feat HI UH- 
SAU AY GTA & Tea G Gare LF ed AST 
STAT AT, AT US A Se UH-SEL FAT HAT FAT Shah 
OT? ST, ATs AL Ca S SATA AST Vt STAT @ fas 
Se St Feat H ary ast eaadf at | sary A aE Sarg 
frat Steet G Sach pat wast & she pr ala eed 
Seer Ue area Ht Start TST SAA | STA SA ATT 
amt 8 are fetk fafercachta Sacent ar wt Al Gea, 
BAH HTH SH SATS Hl FETT ch WT HF lsh 
SAA -STTS AMT STF ped Ff fatal stat sitet 
afta sage afore ara areal Sat Areal && ster 
Al ett A | 

Aas ch Uf ST. ATH ST STeHYTT Gea: Sah 
BCE IR SST AT SF STaeL ATAT-HaT Bh A Sh 

Y | SAH TAH 9 TANS 1933 Hl Ast H SST AT | Ta 
FATA Met HY A Aaa OE AT Mg STH ATTRA SH 
aman, << frtesr Fara re Y| a sa aT HT aT 
AA GORY stenet Sraet Fad J Fel a Ta 


acat Skt strad areal & ofa saat ae Lest are 
STAT Sh AL H FEA S aaa S| SPAT at MASA 
h Fed H VATS F Cada STS Vea SUT AN Galet 
Ye cht alten al CHa 4 ge fends a aed Hae 
etdt ¢1 Sa aaa F ged AS Tet FI fer Fee A AS Te | 
FE HUH SM FS 1 950 H oh IETF See 
strats feaateenca 4 aha feat Set 6 A 
Set Tat IIs (obstetrician) Hl APIA Wa He 
amr ferotar ferar | fee at oft fRrereat a were H See 
aBrenrfag ar Se ee feat | SA ST ASST HT ATA 
HU AHHU, AM SAS: A gH H cid & Hk 
Sl Hl SAS SIN SAT’ ATA Ales A S| Uh FT 
we Fa ed S fH SUM ST. Grae Sl hat ae aT a 
A CAT AN GES AM HT AT AMT ATT, SH AL 
al Ue fe SS ST, ATA Hl GTS ate & satan’ AT 
gitar 4 Hise aera Hae Sarat Ft Te 
ape faa | 

ST. Gere ACHAT G St GHATS & ts Aste 
PROT Hl GAS fas SGA Gest AA HT TANT HA 
F Sk saat fish aA Sat ferarat F Sarat 2 | 
aren fara’ ara cht ferret H seent Gad saferen farm 
21 3a fata Ha gard & fe arta Great G Hl SaeT 
Bay G Bla Se ear F sft we as HTT AT SAY 


Sat wrgat Ht Hert ssa east a 
ofthard seat et sag ST Gerd S| Feat a 
sien aad ef aS sora Geert aA 
fae Hel HM AHA S| Teel SS STA S HITT 
UTS, Se Sach fre SF St aT Ast SAH 
STAR Se HUTT HEF S| SA fer ATT 
al MPT ear | fet See “Hla sits Wereteefiay”’ 
deal (http://www.geeksforgeeks.org/sieve- 
of-eratosthenes/) a oftfeard sare ain fire saa 
Se dertlch HT TANT Hd SL AIM AST SHISA 
GEA HT Ta CI hl he | SAS Fe tt he fas 
a Se SAH CHA ares Ga ahr ft Sa TS | HR 
Se CHM Set GHA Ht Te ISAT TAT SHY 
Fed ASl AHIST HITS Sl Fest STS Ta 
MI F OM aTet AAS A i | 
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Fert 3. : Aa ARRAS | source: wonderingpilgrim. URL: https:// 
wonderingpilgrim.files.wordpress.com/2015/01/brain1.jpg 


fig S TA & fee Sey Uer-SIUT ATA SAT AT 
SetaTet fA | SMTA Te ACT SATA AT Sha 
Al GAL SA AMT Ht Ufafspar helt Stet aft, sie sa 
al Hl AA S Sah SaER F aaa fated Vr 
off, gaent acuta oft ST, Grea ata S| 1973 4 vera 
Be 8G fences OR are Ht Um Pac oft arg Tg fT Sed 
ster 4 ged create aa fear Set F 1961 & ae F 
WS TI Palen ch WT H Sao eT Heel AT AST aT 
Gel CAT Sit Fe aa Her fe sa feafea fasts & fer 
AIS SACK STAR FA SPT | WAT PTA @ feb See SAT 
Sl SAAT HAT Stalag AT TT aT Sa few S STA We 
Ws Asha ATA F aad || Asher fps F 
CATH Sr See ST aT aT faraeh HRT TS GAT 
Fer AL Aa ST ATT TNT HL TT TET AT | ST. 
OTaa Sa Ta cht ft aula aed & fee sas Tg AT SAAT 
ol MAS Fe Se Shell fsa Sry BI SA Aas A 


SLUM PRU Se Bet foward Al USAT ST ATT | 
OR ATS St STAT Hl SAN StAAA SAT Sat ATT Hatetea he 
(aisaifere) atk afar stat feerftat & stax at par 
HUSH cagA ST afar al st a calteAR Ted =z ° 
Sel BT Uh HAS Y, St etea festa & fsa aT, & 
AMET Fast Sh SHAT ST SRT FCAT | ST APT StS 
fasin & tifea eta &, & start area, fora fret 
Tah SM areht arate SetAct (motor tics) RA ATT 
@ AK ISASM (phonic tics) ATA S |X Al SAM HT 
aula ‘fact fect?’ & ea F fear Tare, SaHI STaER 
TAR STF SAAT SA ATT STAT STAT STAT AT 
aR sah UN rae “ht (tics), wen, HS 
ware at-aais (mannerisms), ferret ra- siftremt 
(grimaces), WK FIT, alee, at & St are 
THe, AN He At faagranw’ fears ect off’ cargat 
FSA AAT SE Sle AK Are , A AT Vt, TaTAT 

3 saa secht canna & sft Be rar ai seer 
cated Gt Re a sect Tar | Ue aaa A, ST. aT 
SRR Gra Ot fos Sta HEAT S| Sty feet 
an wees fathers ala & areaa & St. area at 
chet & arate fas sik sitter at arartst Fecal 
Hh Galeil G SiSa F sera Tears fears St S| 
atten Fareed reste feat A, HOST ar Stas SH 
fafercadr & 6 F HA HH SCAT, ST. STFA AleR- 
Uist WX GAR Slant Wa-eeld Hl SAA-SASA 
fore Framer aire 1° Ast Blet-aighheat Ga Sik teva 
4 ed feet (free soreor Help alg ACT ot VT 


fe wa (Senet SIS) SF Feat HT HLA HUL, BIN Ses SVMAT oh SaTSTT S| 


Fel SEMA Hl AAS Sh Mt sect SAT Gla B: 


1. http://www.optics4kids.org/home/content/illustions/ 


2. http://www.michalebachde/ot/ 


Seal Hl SA Aa HT STA CPT & tere Sika ae fe SA SSA G IAT Fa Gd S| SAS Se aT At Sis HEY 
Ol che fe Uh AR Tes HLT UL AT PSM STAT TET | | HU St Ty fetaAr ae few Me Feat ae Ae VaNT atch SAT 
HT AeA S| Pox Teal I GAT SANS Ss SL SA TANT HT TRL HT He | S| SAT AT Fae apTeA ad e? 
RT Fe Tea TEX Stout fee oft wet ehhh? Sosy alway a fener sen Mt V2 Feat at Mita wt fh oF ga 
Se Al HI Ales GF MAA AT SA AST Hl HLA SH SIT ales TATE | rates Se aa Hl APs she fe ga 
ae & feet oft sar at aes S get esht ace At welcara sect Se | 
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ten fers frat! usp at fee 2 fret 
cater al Se sit Hl Atsett Hea Vth S ST 
RIA Tet eat St Tel S, SIR SA TATA 
STG art SAS srssfect feasitex HT Serer 
AMT ST Gera @| Hew fees fafa Sr STAT 
After ste at Hh araea HY, sk se fea Hr 
auld & fer fora sit Gena @ fe ee & far 
SANT Sl GT State Hears & fats feat 
Haan Set 21 se feats al set atta yar 
AEA S Har F strat S sala AT Aha e: 


http://brainu.org/phantom-limb. 


aTdt oft) & Sach Sa Hl ad Su, AMT al Be STATA 
STR steed Ste a fas SF staat S| 1984 F venta 
SAT fepaTa BT CHT S TeUS By’ Fo fom aad S 

fe Uh an aid F ectnaat Hed aw UH fase ais 
BH TS FS TA | APTS SU SF UH TEM HS fie TT 
fara sar fe ee mea att aaa Sf Sw a 
Sad sd aot ant nega der or Sa saa eax 
& orem By, wet ar fear a Si ge ea A caTAY 
eyo aiet Aas asset feasitet (reat a 
ATT Sl VAT ASA Vt AehaT zs feb SA Ses Tat Tat SAT 
arfeu, farere STOR SI A Hh STATO GST ST eT 
AAA &) HAM GAT Sal 1? Siiferat Gra FHS 
axe At ofa aft | o ators arash off 1! Sa 
TSA H ALT Se SA SISA FST AT SI Hlat-argfeneit 
HN Bist A ase G Sy ede CAAT gh ICT Sa 


IR at At SAH SAC TST AT | 


ST. ATA AF GS UST AT | BAT feast HS Tea AT 
parte 83 st sat arom erat aaa & reer 
ray apfanrer & cla tea ct Short oat atetife aed 
ASS SAAT STEHT TAT HSA Mrspherh Sherer 
ot a et of art ales site Ofer & a sat Sra 
J sito dt ad go feos Ras tar ar at sa 
feared a aaa cere | are rare anges alter 
@ helt Seligue WS Ulschs stigetvs”, Fa sa si 
Wl ed Tet AT & aN A at sarah Herat ar aula 
ald € | ect Hert yerat Fever F feere fetes 
BUT ch Wears H HAY rare HOTS SAM ATet FOr ST 
AeA (achromatopsia) Mh fae Ar ao att 
@1 3000 APT At stratet aret sa TH ATT 5% 
MTT H ae fare AT aT Sl SPAT HT ST Tet, AHS 
ait tard ade aad | get ger a, afar H 
at 30000 safeat ta ferk 1 ge Ra a wes eT 2 | 
Sr. area sa faa & ast ere FUT a at 1775 
F STG FAVS THM (typhoon) Hk Fa sey &H cl Ft 
AAT S SSH Bae S| 

sett SAT HAT TATA ATEN & UH arch sta 
MSTA A Tee ATet APT AT AT | Sea SIT ch Cease 
AAA UT AAT UTS ST T | HAST STAT 

UC FSET F SM are Saree B farera Aft 
sai ferepratt (ARTA) oh AE ah sarCOT efit eT At 
area ace fora ae ett set = SK AT sett 
THe Ar SHS | SAT ATT TT CTT A TT ST aT 
afer ch feet ot sta feet & at war srferen af | fereger 


Hea F Ale, a TT Al sear S faenfsat 

Hl UAT Hert oh fae Bet Srese STENT 

UT Ara HISt HT STANT Ge: http:// 
colorvisiontesting.com/ishihara.htm are fer 
in fl Gear he aad 2 sa Ge & faw ga 
mrfafafes sat Soar fara ST Gera S| ST A 
Tftaep ch sitften ofeeat ar ft dart aes ax 
Sa Hist ar Soa Ake AT seat Hr erlera 
aes At aisha (ferststet MARAT) Ht AAS H 
oft fora ST GepaT eI 
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faqs: es 
SfSTENT HS HI SeTSCT | 


fafacachia ant & vat dent fe sa tart Sa 
alet ait & Afearsent F wep are tare FI steaferen 
art aft | ste weet S vat der fe Fe WAR Bae: 
St MT ENT He Se (AMS HI UH THN) GMA 

H STA AT | SHTSST F Sa TARA At sealers Arar 
Ung aT & walfe  TSATA A sar OE UTS STA TA 
erghge arse wont 8s oh eT aa By, fred sa 
Tar Ft seater rat oft | steaferer fare fu aA 
oh PIU The te At BEAT F area HAT SAT TS for 
ed a so G ae Stare off far Mt mS | Sa (aslo 
atten) Sart Ht pert sft St. area oh Sa GAT SAK 
Haeilaeatt Sl eA Celt aor UH fee @ fete fas 
om SSA Ta Ter sree Hae Prec tat S| Sra, 
fags US free tacit a et aera, SIR SA 
FAA SI TANT S Prenat ae Garter SAN fest 
Sl SPT ATH FTI Hr ATT HUI SA Ses ATT 
ail Fad Ald S| Sl. STH H Bache SAN VAM, 
satan & ferw J fara ala sacht fercta staf 
Hf ear WaT, Fa A Ua Gare al Year aad S Ratt 
Ural fitres eater Ht at Gendt @, ales alas AT 
fearstl & afrerel Sree hl AAA ST A | 


iferax area eae h Sea al clea SAA 

H oft ce yada 2 Uh sta cafes tae ak 
crane, face Wasa A ST. ATT CHET TE 
army fara ore few 31 Sea ‘qararg Udita a ateft 
MGT HI Ush-SH FH ATA StS, Sea fererrfekaat Hr 
fafncaramel site dftenferara yea & Rae Sitar er 
AT Sr. area At attra ar aula fear 21° aedt SH sik 


Taifsrs BG OT Sea ar REAR eA 

ol Peart Hl ATT Woh Met AMT ITAT (ART ST 
CHEFS) ATER feta Meh | AS TA TOA 
(plarated), St0.u geaie & faa 4H se 
fort Geet STG Sa Sle HT Fa TTT 
Bl TAS TH A FS TC HS AM S US HA, 
HTT SA AS Hh SMI BH SAAT FS SAA 
fer oat Uehd @ feb Reedent & ste eifcat Vt 
HUT fea TH BIT Sh ANT Se Seat Woh 
RAIS Md S| Ale TIS CH A TAT Fly 
fertapet Bestel ates Ut aS SUT SAAT HT 
FAK TET ST, TT AAT SH SEAT SeTeht BH 
ofa Fast cea F got ot steeraT care Sly A 
feafa at fear & fore feat st aap z | 


Weg h aH AG Set ST. Ae TAS, ST. BT FT 
fatal F OTad SA atedt areterar FY ara sat St 
amas & feru fora At sacht Sort Arad S14 SY aret 
ast Harish SK subaqu oo wet S te ae a 
Nd Fs AMT A ST. “are a at Hh gar aa ae 8, sa 
aoa & aera fee A geet cites Gaee w aikt sae 
are fer 1g fara afar are 25 @ eran sri a 


OSHS SMT SA ATS HAT Hh fer aeT SATS 
PT TANT ake eat Al TE Wasa 
feared a afte Heat ST Apa el 


(cifers fenett areca TST A et) Sethe Vt SAT | 
BNE H HE SH ANT 30 STET 2015 SHY ST. SHA ST 
Fiera St aT |'° 82 Aer Al SHH, ATT Ay AT 
Blt VU ot SiferaT TRA Wah Hert Gay G et AS | 
Seals ata TAT”, STs Sra A AT Sh ST TATE 
aM are Foe & ates at fam fear | sa cr| F, ag 
ae and &€ fe St. aaa 4 att sa Pate at edie 
amt feta oT feb Saent Silat Ste GATE SM Aleit MW - UH 
Cat sftaq att fararet SiR Gls S TT oT, frat sat 
mets & fora red arate fist eran & ett a 
Ser At carter area ft at | 
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Aare Braves Sex GR cbt (IHU), shee A HIG Hed S | a Aa cat aI silafag, ikerst six 
NT Ted S| a ATH F pet Sh TET HCAS SA Tepfet t PRrat a Ure Tes S FS S| 
SH dumaketu@gmail.com WK ATH feral ST AHA | ATATE : aed frat 
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Orel thi Pal eto 


ufts arritaax 


AAS AAC ATT ATA ASAT GAT Sat HAT HAT eg ART HAT | AS AST ATA B aeT 
ASt AAT HATHA ST AS HLS LAAT S | AS VAT He AK ATA V? sie TAferat saat 
ASAT FAS? SA AS A Cala S AS Teatt ArreHrkar st Wy S A Aaa aT S few 


Tafel At eae Start Haar saftrent erat S| 


Ol ATTA SG Cae ST TST Fes ATs V? ST 

HUT Bich AE fer saat shawl het fea 

tal at? STAT Chet TATA eT VT RAT IT? 
SATIS ATT ALS BLT TAHT TWAT AT? FIT SAT TNT AT 
? arch Hen chet fers cet eff? SHA a es AMT aH 
Che Hh AI Teel fest Hl Sat Stara Sale tt tect 
& fem Sort F sree are H ft Sere aera St SAK 
afc silat oh Set ake ch ofc UH ech ST Sat | 
Hera SER STAT CT HT STAT TST fet are AMT 


at fara Ht alg se Aal! Sa Aa cy & as aes 
Uh Stee HRT Ss fret H are HAST ST | 


Uh A SATS SF | ATTHT ST aS Seo Set 
FATA TAT St SAAT ATs HX | STG Ba Aes OR fea 
AeA Hh SU A? FA STI Sh HINT AT? HLT H FTA 
hl heh IT? FAT BATTAL Ale @ fe Sa fea H-A AT 


as Gsz.. Asenafin wat aga | GA, 2016 


AUTAL THe at TTT A ASS I? SAT FAT GSAT SAT 
aT? 


Chel & eet fea, aT stare He At Safer Sate 
& sflaa At gearait ar ware weit At caper etc g, 
saree Vet aafcrat art ore Salt (CeretSes AA) 
aed S| Set SAT Shera At HacTT Heare SA Cel 
GAT TH Are Tech & Set Sar H Sara H aay WE E, 
Teel ST a H FAT GTA AT, & Tea SI ferara Vt 
ret S| sreftres cafcrat wen fersre senre At Saferat ete 
él 

IT HS BK THT Al Safar at Vt SP 
eaftat & FSR wa 

deeper Saferat at Tere Ht Stat S - LIS BT S ArH 


(explicit) Ak STM fet (implicit) eafdat 

(Fars 1) | 

OTIC (Declarative) A CS BT A Sah BT 
atett (Explicit) Tafrat 


ale oft Celt cafe fara srrenritat at are et > fore 
ST AT TS ATLA TIT HY Al STAT Vth 
&, SS NIT SAT Hed S | $4 CHa Hl LTS WT 
S weal F fee S are fear ST Gea @, SK SF A AT 
Sat S fee SA FAT Tat Ss Sa sea Ae | Vet Saree AT ST 
aad aTet Baferat at ear at atch S - 


1. rafter ate : ferett deat ch SNM, Tet Be 
SITeTRAT SAY ATs TEA AL ATA sat Tere Safe et 
S| BA ATT ATT S STATA Hl TET LT BT 
Peete ore Pre cafeat abt aot giaert ar Prato ape 

S| SN Sa Ba Als Pota aaed S aT fle TAT HT 
Aer S a steht Sh eT at Caerat sare fore Bessy 
ol HTT LAT | 


2. reaTol-atrareet (Semantic) eataat » SAT aaa 
So MS H AAT AM SAN aeal HI are Vas At eat 
ata & ata @, te fe arora Ht Taal Treat S aT 
TY WRIST GAIT Sh ST SAAT AIST SAT S| SAT 
Tea Ht Aeared F Sta (schemas) a alae & aA 
fafed ted € | serecnt & few, ag ar usa at 
ae, SH Sa frat at wh Star fanaa ae ad S 
fare voraté ur fat AMT USaT 2 - STA STA HT 
arat & fer ST aT (AH SA), TST feH|Nt al SAT, 
A SS SAL A BET SAT fee Fa F SST & ferw 
Ga SMT | BA SIA Slaten EN $a Me Hse 
aM ete fafa ae ad &, ST SAN aN AT 
atest aed & atte feret cart ar afafater at ea AT 
AeAd Hl Get ed SI 


Tear (ateahttea) Batt 


arated cicat oh fore ast WS fara HE 
ATARIHA Tat Stat |S SAL Aaya Tes feray 
a, ahaa sears S stas-sag Prepret eit Stet S| SA 


1. wright Tale : Fe SAK Si Hae & HLTA 


Tat sired & ferw farter ere @, Sa fe sseh AAT, 
OAT AT CIST HAT | SAL Hare St let lea (Fert 
2 ta) Sa Hea & are Me Gas Heel @ fascht 
SAU SA HAT Hl HA HH ferw Stet S| 


2. SHATAT SAT (Priming) : Art Is S Ved, Aha 
Fera-3 & ster F feu me erect cat aT Hes At HASTE 
wi | 

San fepeht fagts Reyes (SHAM Set Mea) 
aeaeh Fa a, flee are & fone feerqeret sh vif sare 
Gaea sik wefan weft Vtdt S| Sawaal Ar afer 
We He ara aT eran & Hes teat sal aT ct 
adit @ ait eat are & Putat, rary, at tae HT 
wurfad ate S| fara 3 4, aai-sret aftrat a a, oT 
Al Celt BA A (SAT)? AeA & fore SHE =z, Starheh 
teil St Get “HT (SR) Mos sh fore SHE ze | 
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RED PLUM 
BLUE NECTARINE 
ORANGE PEAR 
YELLOW APPLE 
GR. GR 


Fart 3: A ST Aaa F AeT-ste Bree SA WTA S? 


3, Verena ATH (classical conditioning) a 
AU Gesell fa Bet ch SAT Wah Ay MhetiseeMt SAT 
Aha Sa @ | star Ue at RRererg, st Teel H-ee a 
Grad Tel Y, Al AA-ATA SST STAT &, Al SF Uap 
het 1g ferent sat Yer He te | 


FATA UST Hh AIS TAS SATE HT Tals 
Us wet aah, a4 Waeila, Af fear IT | acta HT 
HAT Se Mt SIs AIS HT Kaa AT at Sas He a AK 
Creed Art eft | eH fet Urata F cet fee acts 
oh SEH GMT AM & HUAL Tet S St, Sa AT AK 
att cred tt Ie Sat Tact & OT AT sree TT | 


FA ATASS UL WISH Sh Uh SIT SASL HT 
aifeat saetser & : https://www.youtube.com/ 
watch?v=5g4_v4JStOU. 


Taeala Jt TANT eh SeeT ULeAoT HLA AT ots ferar | 
SEA TAH AL Shel Hl SAT MT Sy oh Geet Ce TT 
FSS | STH HY AN Sh AMT St SH SN ret at VT 
IS Hl GY GM & A a seat tha fear | 
Fate fet Set UST STS WE Al, GM Gh SAA ASK 
AAS AE SA oh UAL Teel Sl, HAT A CIM AT | 
a THR, Use te get (dees) Rerere ste fee eos 
h IMT SA HT GAT AN Soa Stet hea ean 
(gaaretedt) ufafsrat @ sits fear tar | tat sta TR 
ta fear ofafsparst H UAT, SGA SK avs S HTH 
Me a | 

4, T-aeaeetreten Eat F, feet Reners ch AT aK 
arc aed Ht ant @ aa emer a we wfaaear ar at 
age 8 ar aed 8 ara Prat Reger & fe fee 
vedi’, aaa area ug wrt (Marque) wee EI 
SeTEUT Sh FAY, Sa BATT Wah Verena A Iga & fare 
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Apa A selsaret HUST & et IRI 
aifeat wet ee : https://www.youtube.com/ 
watch?v=Eo7jcl8fAul. https://www.youtube.com/ 
watch?v=OwBQlhg6CveE. 


FS St Tt Starch SS Be feet TET Set SATaTST A 
ae dice ad S| fhe a STAT Tat TAT @ fh BUR 
Al Hfster We Sw FATT cal BPH SST S, SI TATA 
At stars ST Tec @, Ta SAS STIS SATA FHA 
Geel Get S| ALA sg Sa alelect At St BLA 
Fak sat vers art cast F Gael St ard f | Sa ATA 
Tae Sat 2 fh ag Hl Hitec Ft tect VS aT 2 
aat sit, oa fret Renee & ofa wfatren sect @, 
ata eaeavtta aan (Sferssery Fea SF serecT 
& fw, Se ST Gs AT HITT aK Te Sle &, Ta TT 
ol Act Sh MI At ATATST GATS TST S| RK STH 
at argent Fle say S Oem ect 2 

Ff Sal SET SHS GH le Aare are &, Aft 
Sere Tat SAerEs A Saray eS Sra AT 
dua ot afta a aaa S att sak ohtormesen craer 
4 WS ohada dic e ot aes waa ah aed S| cet 
HAT H STITT HT UH SARL Ta TT AT eH 
@ WSF SH SAS AAT HL SU UH GAT AA (2TSH Sil) 

a eek aa aa 8 aes Sd S| SAT AK Yel HS 
fai om deere kk Fara aaa AT 
Ta WT SM G AH Bie ae Al cat SIT) ASAE. 
Ud @, afer sah are ofit-it ae aw wag aa & fea 
A Tet Ht fererat ser sarah St Se S| AFSt staf 

oh GRATES HT Use SeTEMTT ST teh Sly ZEA AAT 
Mat citer SiH, Uh HR Hh Ca H Hea stett few 
HAMH Se AAT Hl TAR, UaHeH G SH OC ele STE 
ae fea Het eft act ST | 


ware afta fenelt cafe at He Pitta aca f? 


wart fats wears (at cafe) Sa cara fates wert 
oT earant Ht Sat Saferay ae Sarena Vt S fare 
au ara Sarat Hf argue aaa & | sehr cafe 
Pafitar aed Ht gare exerar 3s arena a a eH aT 
ate Ht steal Sie ah Tea sat fee Fale He A 


wat at ore S| ee ofenisa Het F ores yfeat Ar 
MPT Sl A F Tad SU, TAAL SH Uh ASK SA 
Stet fer a eaferat Pitta het Vict S| 

CT Hilfe fe Ta FAH Hd GAT ST Uh ASH 
Saeal Sad S| ATT St Haat ath arent eat 
meee, ae Fae vee Garera (ae) Ht srt 

2 | sate a war Hel arett qeareera oracartt ST 
aftasa & foc feed 4 tera siteitica ate (feat 
2 ea) & fasater réae F srt S| Set ata oh Bf 
Hl PURTETE AT ATS SA THT Al STATA, StH fee 
arpa, AHR, Ut car Tfeaehera, Al earls Het At 
fasts aren Gad | sat ep, sifeedt sree - st 
Hifsaer, Heer TM Wisect cla WE freasy H LIA 
ae feera Stat & (Pert 2 ee) - & =p ferret Strarsit 
oT FAI SH S| ATP Al My VATA (FISTSTCT) 
AK Fas (siifSedh) saat fiat Seat reget F 
ST S SV FETE, HT TAT SATATSH At Tea At str 
21 set } ara-ary, tageet Hae BTS saa Ft 
FETT SA cit AT ara tete Pearle HT STH PLAT 
2 | GHEd Tea 1s STAM fee “fecaehere” - faraerr 
AT S-STH (AART AIST) aT tes Tee sb aT 
Tete a ara ox fear rea aac afar ot ae facet 
arta & set at ace fear & (Pert 4 Se) - Hu 
refit cafe sat o& fere arfod ht srt S| St a 
Tele Sach ch at fecaenrars eld &, sit Hea oh ST 
ah, Sal HHT & Hts, Cea clay H eas F fara 
Bld & (faa 5 Sa) | Steal, fecttaeag vas aA 
ofa lg STN afer Tat Hed, HT eaTSA at 
ferera Srrpricat ar afta Her, Se Pert HTT BI 
fac a arfe 8 a Rare Ht Renal Ha we met 
after Fromd 1 weden feeitaere wr year 
agefivea (eras Sacer) oft ae aa EAT 2, sata 
ae Se wees wale At Reale At ae asthe waa 8 
fare Fafa at Ft Sat Serra ATS | at foe feret sear 
aft cafe et Sera Heh TAT are 2? 

AR HART F ohly Cal TAT aT PRATT at 
Tet S| afe ET SASSY ST Wap SY TAT AL ATTA 
Carter Hed S at af tae GS AT cid S | ASH 
SICA SATE H, SRATCHH STASHT (Sere FH ferw 
Uh Tae oath), AAMT STAT (SeTexTT & ferw, 
aT & asa, Wate A Sle HT Strarst) Te 


SICA CAT Al ATAHNT, A aT AA AT-BAT 
Sat HECHT & ST Use et Bae ae Geter At SAT & | 
aan Ue a aa ot Ue Te Uses eid &, safer a 
Prevent Ue Cale SATS | 

fore sretfiten cafe aot fafa act aret SEAT eh ART 
& dha areatte areca Hr fecateeres sh Ent 
Frafaa ferar srt @ | fee sre stfersa Ff - aH eftfare fee 
He fer Tt HS Tate are - Ue fret wa al are Hed 
@, Wt fecnthera Rt & sa fearfere aret al feat a 
Olena FX Ca @, AK Fea Sa Sa Ae Gare St at 
@ ae fee oH Se fhe S SH TV ST | 


SATA IR OR, PECaTSHETTS SHH ch VHT WL Fed St eaT 
WS G fread TNt SE Stet S| TAT 2 Aer HT SHG, 
feotdeard oftaaa ata sit afte & ak at a yST 
ara & | wet are 8 fe fig site qed Gea are aed 
a sftertt et aga at aearait an we ay are a TA 
a ame val Aa | ae are Al sw SA ae, aes ef eff 
PATA al fhe a Ale HL, SIN Ses Tl Ale STAT F Ba 
Weel Fh HE Md &, WK Saat seat ate S eT a 
fee Fae APT HC TT S| MAS Set HRT S fee SH 
FST S APT SA TAA Hl TATE TAT AMT HL Tt Sat 
BF aed 9, Se fee thet A SAT Geet! fe | SA SAA 
want fecnnears oat oft fern feta at te 9, sik SH eafeat 
aa fic sed sed GAS deh Ae feat | 

ahast atte cafe A fecatesere At atten ar eh Sa 
mea a ot rete @ fe ae Hae sh Hea oT CHAT 
tar aa & fred aqasafae (cater & a sftarenret 
ag aplfsrenre Yar aes At ara) At ofan alee ett 
21 Fe ach Aiea & facta & fared aH a ee 


DI 


Fert 4 : Wasa oor fecatesraa (arg Silk) ae a-ete (ate 
aikt) aga apo wa fad aI 


UL ZT = WDE"p 
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fara 5 : fecareeca aan uftreatt afta & Hifeaer 
Seana Cat & slat Teds F Sat aK fear Bid BI 


Wel ae Hireprant Fl eT Aa tect 21 Pe ate 
Gad St at art aa fafeer sere At STAT HY 
aT te Or Ht east aaa & ferw ea fecatereat 
RRS Bh SHO Ste S| 

want cafe eat rar ater errferet cael 8? 


Ba Sik Ue at At stead Fie fae a, as Fafa 
eafat Astele Stet S SA fox cetenretta lay At 
ate Gta at aidt ¢ | Gua fie a G, a aes le a 
fer &, coca Pia et arett sare Tisha TE aS 
sete arc & aatfen fie oe ches fea Ar afaferfer 
AT ae ( rhythms) STAT ar AfetesH & Ate AT 
ATT TAY Oh HAT STAT TATA aA Sec S| 
AC AEST St Sct S SH aH Psa epic, TSA 
SM, TUT MW SA fa Sr Seas HA AT ATH Sar 
él 

Ufcat sat we A Gear & fete set at tech, tae 
are anata Stet S| pes efit-ak after tect S sie 
Hed: SA SS Ye Ait S| HS Hag AHA St F 
& SI (AIS) St Tt S, sear few Tort stk faa 
ht Uett Sta SAT Ht SAT AA Sh ATT STAT eS SAT fas 
Feeax ferftta etc tect | 


UTSATE SI qara Sa Shas TT SAT Tas Fi 
STAT cht Waa aL eae & | Tara fecataera oh 
are 8 feara afer FT Uh UST ‘UfiSea’ BMT 
frafaa At sre & (Fert 5 eed) | fies alt yaar 
Al TTaaTSTt Hl Gare Hear S Sik fecathera al ga 
OH Gch Ht Asta S fe Hw Shas ar eS SCOT 
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at aaa catch Hr fal Genes Al ARICA 
HTT Sy | AHN ATT SAT ATA StareTSAT Bh 
ah ols Te aRigtated ar at tara eal aha 
A SAT HLT Ft ae HY afer HX Ae | Bet 
PRU @ fee wa als Wer Sa GHA ATT GAT Hela S 
aa afta scent Sa aret Al ft ST aR OTA 
Gay HA UST SS SIAM Barge Bratt G Are Bar 
aildt | gach faudia, Als Steed HATS (traumatic) 
HIME Ut Tat MTA Mase Sa HL Hee 
@ fee Fe Sa HBAS ea Ht fasts Sale Ht Sitar ae 
qed aA S | VS HES HAAS HT UH Sars feet 
Celt Geer Sr St Gaba S SAH SATIS ITT at TATA 
FAM, Wed ST Ua & fepelt eer apt eat fear | 
SATS HAMA Hl eT H Vl Arch Hisary Hal-apstt 
MMT FH Maas CATs AT aaa-aeaeeft Sarat Feat 
al Gadi z | 

ate Tart alg cata seat Stet at aa Sta? 

Stet fee Tech eat ST ST et S, Sea fed Talat 
fore Sat at STA-aerent fone 1 fara St SET TNT 
ald, safe orem Ht a arch eater & fare ae eA 
Seal S| Ac STG faa HH SN SH BT Biter 
aL PHL a St Gendt S, ACA Sl SAAS THe Teh S, SN 
fees Al He HK Hed S| TAX Teal A, SH ATA 
BTS GH FAVA AL Gehe B | AS AAA SS ASAT 
Bao orate cafcat ox ake aaa @ fares fecatseret 
& ant Fafa frat Sra z | 


afe Sat ore His fecathera F Slat dat AT Sle? St 
UA Hl SA VIVA (AS AHA 1 ; TATA HT AMAT) 
are TST Ter S flretat @ farses fecatcaears Farce 
St me X | fecatheas & feat waa Al sas Std HT 
ROT OF GaN HAT GSAT AT SAN ae aS Sara} 
SAM F, ar sat afarer at F Gras F ores a | 
Aiea BT Gang Fae He Al ae Sra St a 
TIS A et Got arate SH fe AEA At Saat 
fagtaat @ | 


frend 

ret cafeat eat silat & arta G Scot Vet B, set 
agent dem frat rear serps et aartar @ fee eat 
cafcat care et Stet | ft capes Staats Ye A 
seed tedt S| ada Meee Sa Salt Gea HHT 


Vaud cal ATA 


See RATS ATCT (26 CART 1926 - 2 TEES 2008) Sra Meas SAT CALA Hs Arse fea 
Ta, datas & sfeere 8 ter atts a raat wae safe steaars feoat Tar | 50 ater S oft saftem GAT 
Teh Se SAS ATA AF AAT AT Hl LAL SAT SLT HH Has Al | CATH GAL 7 Met hl SH A Uh Aight 
4 fre fear rach ahora ear Sent Sk ar elf fhe SH A, St SAH 16 Sel H BA H STs SA aft Tea 
ame | ae aaa sia Tet SH aepat at | ST. faferan carci, it areas Sieaea, HraiewS, TAT F UH 
dfratfaart &, + seach fri serst & few sreafatercar ofsnar ft gers Ff | Sarcht wre aft fe waa 
agdeta Hifeae Saal cat Ha aan Hawt at Panes S seh eh afta St set | Se ereafafencen 
1 UACH Sh FAW, ST Te 27 ATT HT MT, TH -aeae TET TATE Tar HL SF | TS SAT ATH, RAR SAR aT 
Hl AUT Al Hl aA MT, feed Fe SUT Usa AT faecal Ars AMl La Pea AT | SALA Mt aS ATF 
SHEL Hl SOT TE OTe OT Sit fee SA SSA Uist Sd | Sa ST A ST. Splict Sl Sets F Stet feat safe WS 
TUS G Hl SAH ATT AMT SAT AT | Pe ST. CaS + Web Fella ATATSAHTASHRN, ST. HST FAL sar 
TACHA Hl SE chet fore Sed fepar | Sr. rere + sae Prerd-Stert HOST se are TA feat aM, eA fer 
SAH G fore  aeatr sad Saet set Sf fares fe Ware HY) Saat tea Aa A Hs al deh UAeTT Heh ora fh 
Taunt aifescn amaratt at alg ath Tel Tech at | te Meat SAN TATRA A AT Tet SHY ALOT HL AeA AT | 
AT HH Hh Hse Wait Me, Fe ST Gales & Alera Hl Sha Gear at (sta fe fepat fant se ado 
feearg oF aTet Whctferest ch aTeTH G Se feat Hl Sea), chet Sa ga That Sh Gal Hr es ater Halt MT Tea 
AT | TAC Oe TST cep fenu Te UT Bs Src VATA G See BST fos WaT sl Sechl eeaPafenca ch Tet 
Stet Ho AT St CATS Hl AT HL TT H HidaTy wll AT (retrograde amnesia) | SR St Waa ay Safar 
faftia ax UTAT AT (antero-grade amnesia), fat PRT G et Fe AGT STH Hl SRT FMT VS ATA AT | TS Hae 
FAH F LEAT AT | ST. SST TM ST. Hee +t ga echt ch cast Ht Patter ferar SA Ft ge PeRy a Tet 

fe waar & ferit & Skt ar sess HA SH aT F, ST. Sepletet Ft fecatherer ar freapret fear a, sit aifear 
oral cite  sftax ert wen faets aa eet @, ste at ctetenretta Safeat cal Pia Het, SATE Vary, Se GOT 
HUTT & fea HEAT Sta z | 


Source: Squire, L. (2009). The legacy of patient HM for neuroscience. Neuron, 61(1): 6-9. Big Picture: Inside the Brain 
(2013). Published by the Wellcome Trust, a charity registered in England and Wales, no. 210183. bigpictureeducation. 
com. 


UR Shlext S sit femal Gale Hl Taha HL SAT ALOT 
ASS sa HT at AT a BA citi H sei 
Terre fret aad S St afs-aesret sfrarheat S cfs 
Ted e | 

ed, Fs ord oH Pafsra BTS Grad s fer sare ayfrat 
Sak fare Preet streeech Stet S | SA SACHT SETAT CT 
Hele & Asai HT TNT ett SE ras lass at ASAT 
FA AN SAT SAM TT FH FA HLS | STE 


att at, dat were at Saferat ward are, Frola aAt 

ait arena at arrest At ararsit at Rifle et 
were ach #1 set vcore aa wit are era B 
faz en eran: € aaa 2 si sea ae A eT 
Sle 8, Tet PHT ATT SH PS SRT WHT 


caaerit at weather ea & fare steele ee 
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ies Sratctent ft aaa sit Us, caer S Iie Wes ae ferns F saat ches. 

di. at oats wat A 21 a ada Arse, drag & dee det Sk archer asa F 
fad eit & wot area 81 3 ee ara a sree ae et 8 fH aa eT Stas fe Tea 
abt eafeat al Wfad Hd S | SAT bhaktee.dongaonkar@gmail.com W AIH feral ST AeA 
@| Haare : Meas Past 


GE AINA GA : STATA & AN A SF aoa Tl ATTA ATCA Al S 
ferergr arereroT 


STS TE ST Tet Fara awe ch Ufa Bh Hex Selle A TL Tea eta & fe Sash Safe TIS STATA 
| STAT 660 AS ATT TSC, UH HATA Ht HEAT (MAS HIE WLTATS, AT AT HS, Yat S CHAT IMT) + 
afeenigt SATAN staat al aE Hx fear | 


SAH G St AS F Fes Fo Sa sat F foenfaa Vt Te SH SA Sirs fears ed S| We AS Ald Fed Als G HT Sat 
& ft faa a aera a quaca fastest @nfdarchfiesl 3 serra & ta sor sare ats Fare & fae 
Ge ot! 

Stet hee a sifen te fates sent & Staaten (Atarent aera sh Yast Se cent HAT al GM aret 
SRATART deh) H HATA IE ITT A | Sit Set Het factetency (waalea) At Tea A ATH cht feu TE I | 

Bat deh feh, SHareat ch totem HIETUTSAt (feet See) a Te 
AMPA HI STANT HUd SY, HS STATA TST a HAT 
& Or ot art ae fee me S! Serta aS ch eTterepaTsat 

& ATK, GET aTet SHAT AL Uw Sif, Chen sitet 
BAAS, Tle ret ata & fees a cha FT rare act 
off] Sach are oy facta Or he (AS) Yt, Ho eret-et 
ert off Sik Sach Sal SI AT OR he TT Ge F fh 
fat aaret F 


STRATA & STATAT OR aT ATG fers Sere Ft ATT SAT 

SEAT HL SU MTA at Pavey Prepret feb Ss ferret SAlat ch MK ch ATITATA 36 feat Sieaae sit 38 
fest Sfeeere & ofa F star aT Sach SpreoT St ofaraT St AS St TH Ge aret ILT a, a fes Sus wa arch ta fer 
Sa Ss & UT (Mergew) Bld EI 


BA SAAT HA FMT, SUS TT arate Sa aah weal Hr ses HS Bis WS S | FAS ISA, SA 
See TA GF SA HS OT arch WS TST Sh WT HF SSA STE AL TS S SH SSA SA TOTEM (HSA) Fl 
STEHT ET FEAL HST ST STANT Spee, ATL es AT St StS fep Birstall Hed S| 


cea Bt AUS US 
ug Us Ta! 


2? ? 


pe 


7 


fearagr ameter sftsard Seciede SH TSU, STee 4H sTofacH slates oh vies. Sh. ferenelf S| 
serif siteraard gem arene Paar Gres & fe area ere 2 | sac steer at aa rarer 
B, Ale FATS WT S SAT STR AT Sores Slated ar Geass A S| SAT SAT 
vigneshnarayan3 13@gmail.com W& FI Ht hd F | STATS : aed faratat 


€ 
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Udie2z] 


So Sz 


Sel TUT Tet TSF Sy Gli FSA 

aaa @ fee Geastat S sare aaa 

BAR SH Gh HT Tact St Vt STAT S| Th 
ert econ, fea At ar meter fran Vt TS HOT HT 
qarstal & att scat @, & faa ate sa sia S fer 
Aten at ah wa @ wferaies xa (Si fernfera etd ee 
YO ST EL TAT B) A TART He Sct S | SA HLeTV SA 
TPR SI GATS Sr at Sharer Ta eaT oh UPLOTAT 
Uf, Steck Fast Rg & Cee Ga (immune 
system) W Hf steafeteh Wa USAT S| BAN SH 
FHS SHAS ch AT SANT GET Tea IS ST TAT 
| Oem Fase AT ht HTT RK Set ht F Gers 


hed & 


PEM PPT 


sahagt TAA (Colonisation) : Fé Fe 
ofsran @ fsraeb are sfrarersit a argo] 
(aissplfsret Aca) TAK FTA HU Te 
aradt oedt (prea) earftta aa & fre 
FTO Ste S | STA TL Ue, Sravepst et Stee 
TAT Taft Ma  ster1-sterT aa F 
Sead H Ug Ach & - Stet Hl Ae HK Ase 
HCY SAS ArT Sl SF FH Meat WR Nd B, SK 
fer a Sara ft Ste S ST ST HT aaleiTEst 
ard , Sie | 


hl AT AT US & Praa Fe Gea A Sra B - AT 
Al TAT ATH, CHT AK EA FT SY, ART HTS GA 
STATA | MET A Sart are ry at ast ett was 


Mt tect @, A seat St strarey stat sect (areirh) 
OAT cit S| Sat TET SHraroy Sranfeat At Sephe 
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H Mersttateras 1 Tar (He BAT 
ASH)’ AAT Se @ | ahs SSA Sa 
ferareten Agree Sts St EMTS Tet Oahch 
al T | Wap ATCA CATA Sls Sh HILT SASH TA 
J Oat a, a at alg Mate feat ot) a haat sat 
Fel ATT Sa St Td | Ss HHA & sTaSY, 
Seis Sala Hl HS AHS TATA St 
opt | Saree Ue Slerrenret H chat cat era Sealy 
TTT 500! - Ate Farah (ATES) SATE | 
seit ond & atest, Th HIMUSA, Stat A 
eri nitive Hemet & seg steers A 
Hremteaiftcs tidtee ait sifeece Ar ais A 


SAN SAT STA PSST H SATS TAT TATA SI 
arel Fecal & Me Gate Vt AeA S, TK As TT 
HS AN IST Sta S at aropait & F aera Sah 
Bee F Saray PEAK VT A S| Uae eH ath ST BATA 
Fatt gen & Gansta - Alero, othe qa aE - 
Ht SIRI Talat Vt S Bl Se Sates MAK aS HF 
HTT 2 fee SAT APTA echt zi 


He 1700 & ae & Rat TST HF Vert ars 
feaaete 3 art ete cart a wafer Pe or, 
aft & Sanat a ae ara cer 8 Re ager ea 
aanstte fatter Carat ox, fasta eu & ata i qe sd 
S| ait ae oft rere cer 8 fe 3 at stray sit rah 
fags STs Ue OTe Td & Set & ears Prareht et eta, 
we ae Sta-siha F at wen’ Sta | SH Slay eas 
Fraret etd € ot S04 ASS & GT CFs GHA eh Ac 
aredt steafshare earttet ax cid &, SK ears stratfeat 
fafa a cid & faa ca ST Gad aTet Hee eld | 


let H MT AT AS SAAT STE fopat zs fe erstat 
SN Sach Asta & Sha HS areht teasers S HS 
ates & feat steer tet S| veer & faa AeA 
SMa & wien cat (ATect ferns) Hee qa tet 
HS HAMM CAA hl AAS F ANT Hae He Le & fA 
ar Hy sHary sched ated ett &, AK ae ft 
feb of fore Seb steal HAST ch CaTELE SH aT 
SAL TTT Sete | 
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atdt o& qensitat Ht ateaa fore ate fener Sat 
z 

Hid  Gansllat S SAN AeA Hl MASA Stat A 
Fists fatiet genta ch Sean Hl Tea SA SAAT 
erat cor Tat Het, at-rt qansttat & othe F 
ar ated ake Beastial aa sare MT Shs A SA 
arett arrafparant At senha ox ke care | 


we Het At oa Galt F Ata S Up-UH Heh 
Harersit Hr IST St SAT HAT, BIN Ses 
varie Ft Fara atefar af asta ae & ferw 
Sta aca (fara Sart ae Ot Ares HA AT 
fab He Hel Bays) SMT | Sach are ferferer TEAK 
& ifaa carte dar stam wet sat STANT Sa 
aleilfat at fairs Sa a Gear & fru feat SET, 
we Mion Fey Mt ste S Stet fos AACA cht Sach cat 
oh AHA Sh ATA RK Teas & fre At ret eI 
Od, Sa Tale & soar afr ett S athe SA SA 
maT Sfrarepsit apt Saree At afeearfsat A ST A 
BAe set St UTES St Aa At Ste a HH (AT ferereHeA 
Tél) STIS Set START A TAT S| 

sah farts siqarhereht F eg Stet Al Tay FSA 
AeHsal cht Sash Alger AA ST TST 

Uh tell aia & Hera Gers oar fear eat 

ett St atch S Sreat fen Baar F Seferat Fret at 
Tears & fee seer At Set S| SAH SACTAT, FET 
 Mlclaratesh, Ath-sse, giaster aan eaTEse 
ofeeg oft atta & stampai afk se wees tara 
afta 4 EN atefl yous ater El guard Hl gard ae 
REI 

Sa THK, Aa a hae Aid F Gel HM 2 sah a F, 
afem a Fel FT A Te SP? Sa AN oft ag aE 
GUAT ST TAT S| SACHT STAT HUT AT ferferat H TE 


Aigshrareatet 


3a Bee chr saree ene fasts Cas WL, SaTaLT 
feru feret cafe aft coer ot at fepett Hever 
Bit (SAG Se) WL OTE SH aTet atta & aet 
a late | 


Atal & AtssHrarater cht cretfoten fasraat aaa eh few aAadt & Ufaaat Ar saat 


Taleraratteem - ae wich weal Hee, stale ad, 3k orale, stata sas @ ferent SAT @) BT sarers fepett 
TAMA & SAA, ATA AR IL eT Sta S fra Gensary Sac SA ATT BT F Aa SAT S | SF AAT 
HL ALAM Tet ATATALTTL A TAT STATS SANE Abe Para eles S TATRA Al aera A SAT ATAAT 
eashtat Hl Uh A HoH ISAIAH ALATA STAT S | SA FARTS Te Sh IAMTSSNTT Bh MATa ea TAA OK 
Se Mera ar Sei SH Haro sit At Agee aT area aaa a aren ale art sett are At safSiensit at ame 
& fore fear sirar 2 | 


ATH-BSS - TS VIPAT A TAT TAT AT Sta S Free fone fergrs cerry (Het) apr Pattee SAT fee ware, 
Ol he fee Sa ATas Be? ape fear tren 8 | saeroer aor awria BP oaferel At arrqatiirer GaN - HAT HS 
aeroait st safeerfer ar sro fear - aah ata anesttaeiter baad $1 sutfae pedi 2 | Asif, seh 
Uearet SH ada derail a open eet denmpsil at Palas aA a aA ate & rarosit a areal 
Ot Te ore cer Teas Ah BRT a A 


crests - ae alg HT Car Ge at SAAR Vt S Stach SAMUS sh US (STH) F fenet sta sftarw G Tap 
AT Sifts ATOPY SAT MART St TAT STAT S| AS TAL AT A Mepis WTS (SarSTT & fer, aH (KAte 
Teel Ht Gast eet & Sh. OT tat Het are lest & aerVpsAl ea fas SAT TAT Sa), AT STA- 
aerat fone Te AST SEAT FH SMT STAT | 


GATES - WH TES he S farrcht Sarat HF pes oh et ah arsHtaAeT aH eRe (SraeTiS) sae ea TAT 
ara? | reer aby saree (Reraifersn) wissaet & aatdt a gansta A aftr at amet & fare, Hr el St 


Seer ara ae aA a a 


h EASY, SH Sel FT aT Aidt Hh GaAstat 
fafaeren at dead F, after sacht arafharsit sik 
rant caries & at 8 oft Sat Haast ee S| 
AAT Al ata A Aare Hraruratt o MaTarT 
PIAMISSI & IK A SA steer ores STH 
te wife (srreeitsr aft Hisar A Gara ated) qa 
waaiferss (streets feat GAT aTet) eAteropsit a 
TAA S Ss rs TAPS H Hea fepat ST 
AHA AT | SF SCAT TVA fear S fe aes ST BATA 
fadequt St & crciarest Ft 7g Vt, Serlt SAH 
Hey Hl Heat sik fata sls wT G sect st 
21 SA THU, Ue 8 fea areal & yet feltetiex 
Fam 10,000 dada Gar Bla &, BIT sala 
(Shera) H Schl Aca SA Ted Bree (AMAT 108 
aadthae Ger ote freitetiex), sik face area F 
an stadt Gera F cern 1013 sateen ofa 
Preftctet) stot Aa Slat | Sa Seer Hl SIN Ter 


BU, HLS AT SATT-SATT TSA ST BATT 
SCHT-ACHT CAAT AH STCA Slaw, Ste feb Vlerenraleret 
weifeat de A os ard &, acca waUica aat 
figae (agra) crates efor 4, sik ups BT a 
wraifers Ate feeect HAM HITE se S| SASH 
HATA, AIS Ht Bra F Hays sh Herat Hr aS 
Ue afer & slater & eR Fact Gene &, FAT 
Fase aaerat & Fra oft 30 ofa de Teer 
Ua e | 


Uh MF HAT FT 2011 F, AAS Al Bray 
AISATATAT oh GACT SH STI OR At HEA FT 
da ait ar wee? verre A orficna fora | Geet at A 
HM Are, A eTST | WaT SST HSM Arch, ATTA 
Ff acrarISe Taal oh, A FAA SAH SANSA 
(faerfaa aft 7) & sagen & fer sped tanga & oft 
ToT EA Slt S AH Sere S SteTY] LE S | TST 
2 Wal cer & chi a am decease sentra, re 
after Sialic senfeat ett €, sit safe Sat 
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Pravates (faerfts ot 1) & fere attr tstsa ae z, 
wafer cst 3 aM A Salle Weleat & Sear 
ER Blt eI 

STEN AM Ata HT ATSHTATANT : TT aT lat S 
Wr aia waa & 


Aid  ATSHAReT SIN Sach ASA & Sta HT Gra 
ASAGM & SEK & SM Vat BT G Gala Sta 2 | 


fa ON deal Hl Sa MISH STF Der aad S, a 
SHarpstt & Aerettfersa & fore sree GTA Ht AS 
ar ath atta & Srarmpsit 3 aaarat Ht dear st 
rere arererol epteer Frere | Seer wae SareTT 
ge cer it dar oer 8 fe wa oni ara ar 
diftea Resi At qe Beco Se are afer ry 
asthetsadciitan & alten Seg Gat Said S | Aas 
Rr A arettheteteadiicar ch caress G arated 

aren ara aa, Ste fer Site a PaeRtaT At Bea, 
sepincig ier Ua aa gon Sere Bit eT aH 
aitsre aaraitereSat at Azrattenge ae A eT 


Set THN, Uh ty steara Ff sable ch OTA TOT aLeATAT 
pret e ces are eet ot sate Be mretaretter At 
AAT NG H Feel G AL | Vt Sbleht Peet HT 
HER eet Hraterssel, wt gar ay Me F 
UTE M, Tel fas seal Hr SATS TT-NS, 
WH, CTS A FA FAAS MT | SA SEAT AT STAT 
fe Ug & Peat AT AeA ALATA HUA & Feet H 
aftr agate aera, stfete Meee TAT A 
FHERTISA Y, AS GET-MAM Are TET STRAT (thet 
URSA) H SAAT Sot TAT HT STS HAT | BART 
HMA FT SMA S fe SANT SAO] META SBT AEST eT 
Ua STERT S Stal @ SAH Het, Sosa ST Lat FT 
Sena Stet @, Safes He SHAT] ETAT SAT ATR 
SH UM - Hera, Salers FH Mla Teta, Ga A 
ferftrse St StaTaTeT ATATSY SAT SAT SAN Ast-eSTett 
SHAT S Vez | 

ATT A ata & SHarostt & aera a Paes TaMT/ 

A APGAM hl THT HU ch ACTA, STERK SA 
Gaara ch Heratherse rat F At ahaa ae aed z | 
Hit H ALS SAH TH Sh TEL TaTeAT Shr TITER 
US Ble SY] Seale Hea S fp fle ATE + AeA 
F Aeratrenest Stet S ST HAST & MM ferafersas A 
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Fecayat afrepr Fart S| Save & ferw, Keres H Ate 
STAMSTSSNl Hl leita SAYLT SIT AST ST eA S 
BAN FA AS Gt MAT Are WH FAT SKA HT ScaTST 
fear sre 2 ST Tes ete cen felis aepoeT S 
Ura feerd hy Ha Hl aif aed S| 

Fares ait Stat F atta & ArssHrararey 


Seales SIAT-STeT aheal AT Sra & ATssHlaAleT 

FSR Slt S, AAT BTS ATT Hh AF Sd Tet 

feet Us at Heratierse eS sh eh a sre slay sat 
At senfaat frarfrad at Gendt S| geen Hata @ fe 
frat sfraropstt Ft semtcat cbt Gea, Tea TAT 

HATA A ea AN URadat & Sas, Sas AAT 
Asal Al ste Al Heise VAT BT S AT Te 

edt S| 


HS Ted St Vas fora TM StoThses MisrAaAt 
AAA G Ait Sl ATSHSTAT BIR Sch ASA 
Ub-GE ch HAHA TA Act S | SAK UH SATA 
STATA F eas at feta S | UH SAS BT St Tae 
an Heel Tech at ant (sit aeats ar ast fare F 
rear sic @) F AUCHR SAT Se @, STITT STE 
ST We SCAT FSSA Sta S | AT ATCA FH SMT IAT 
Hea Te, UH faary Jolt & alee aralersse Vt 
1 SH hat WA at shares Ht Sad S foras, arehe 
chee act, UH USS Sid S ST URE FI dist 
Faas Ste S| SS S UH GAT Saeiicaa Sta, St 
Faas fae A era Sl GT UH AT aT stacteas 
HAT ATTY ATT SAY SATA A TAT STAT S | AS ATT 
arated acta atch @ fee ae Al sia & se sacticaa 
TER & fre HTaIG FMS SH SHreleTIT 
aferet awe era St, Fre STAT APT Set AST Pera 
oF GTA GT Se S Sit Sach Prefer Stren aor fare Stet 
Sl SA AMOS Ht Ste HL, Bite saethtar AAT 
fear ch cprsiiergget a dred Haas Std @, SK ga 
TE Gail Uap sifaces Bla ST ST HC AT S| 
HSAHTSTANT UL GATT SATISH MET SAT SETA S fee 
HIST Al Salat FSM Set Hy AT-M HT - A 
Ws Aca HT SAMI, Ta SISSe HI Heraersa 


http://academy.asm.org/index.php/faq-series/5122- 
humanmicrobiome 


http://www.gutmicrobiotawatch.org/en/gut-microbiota-info/ 


ak attat At afastiera catfeferch after S - A eT 
AM Tred FROST Sl SAT oh ALT SHH AT SATAT AXA 
él 

THT & AHA AY WHA HAT : Va HT HTT 
Hit H ASHHTATATT G SA Hey ae Hea ATT A 
a um ae 2 fea ary gene desi (vista) & 
Raars Wor Guerre aretha A ae I aa Hae 
fate gen 1 Grarfafell aver & 428 2, frat a 
Uh F te wasalfeaet verat ar Scared eT Fafea 
Sa SH Aidt & aes Gates & face ales ted z| 
STA & fru, ctaclafeerea aM ashhetsacnaag 
vafear ta wdidactitaer varat t ScaTed Bd S ST 
Fed S teltsia, frat wex-teltsttcn ¥. wicte, Fa 
ferechn aAasclra, Ale mfr ted &, Race 
Ufsra STG HA aed S| Vasa IAS FT 
TERIA HUT Bh fer site SAleTOSAY Sr SAAT at 
ait art art Brena ttral # cree Set (Fase) 
nifeetterar ait afer agar site Asana & arerOsiT 
(caer) afer st tara one efter cect EI 

UVGeh Aca GAY WSU HAT 
AsaM-Hary Aras ch ae F Stet oh AT H ey Aaa 
Cara GIST FS Up HATO F Sti & ATEHraTAreT 
Ay spferenT At eI 

Hid & agate Saas aa Asta a Pet SAT 
araey feret Uap at Stat APE Bh SMT HAST Sh SATE 
H HtsTe ONSeb eal ST STAT SH AT AAT OK PHT 
LAT S| FA SAH AAAS Ae SH ala rary SAK 
Ws 8 seh ded Stet a & ferw SAN Gre afsna 
BTS SS Ad V2 Td SA Beet @, Allee GTA 
BN tery Ts et FH TTT Sl Heil SB MST sey AL 
ART HEF TE TAT TAT feb STATA UT HT STI AT 
hl GS FATT Va & few 30 what Ha heat 

Al ATA Ste S | Ae eAMlaT e fer Att & Slave 
STATS GT Tara HS MTT ee cht Prenrest A ART 
Hae Hd | 


j eri: Z safe ye a once 


HS ALAA Bla H ASAIN HI SEAT AleTg ST 
SUIT S SHS S| SH S UH Hea H, Alergy wet 
Fel Hl AS Aas AS TAT TH SAH Uh Ale Sates AT ATT 
& Sraropsit ar ofc ae fear ra, ctfena aet ANt 
Sal Sa SH Uh Gare Tae watts At attr sfraOpSHI 
ai fee SATE aT | Uh ware a Salt A aft a 
Hrgsetarraer 3 ERT ate set Se argseaiteT aT eT 
efi sire Gar ot aevg or | sade Se aCe ore 
Mare HAT AAT LUT, Tal Teh FE MaLTT Ale ENT a 
ase al et S Uh VHT | Uh AST Bea Hy, Ferret - 
STAT ae SAX eat HT Sa a fet gar afer 
anh ae wee te Sar 8 frac Ray aay ee da 
Tae Steteh aa H TAR att & - i yeat frei & 
et 3s aay aS aT ah aE PU TE ge TET 
2013 H vepriare aforat + exrtar fem arcatten Baro 
oh Uch BU, Sl FARMS HEM &, F TifSd seat 
At Aid ST AHA Sel STTa-AS STATA 
ATA Seat St Sit oh Agra S Fad BA AT | 
Bet PUNT see Sh ATSHHTSTANT Hl Ve Maratea fe 
et A ofeatfa feat rar fas Aertel oh strane Race 
TU, TT SAT AST HA Sl TAT SIN Seal Tact SL STAT 
HET BH HraSaSSe AerafersH SMT | SAT MAS F 
BRT ree H feau Te Usp US Mt steaa F STAT 
fe palit cakes Al site & Argahrarater STA A 
Ot Tl HA SH Sh, aT ‘stafaaa’ cata sa 7 | 
STAT HSH FEU SS Fh SMT HUTT Sh AAV Hes 


Photo by Eric Erbe, ae colorization by Christopher Pooley, both 
of USDA, ARS, EMU, Wikimedia Commons. License: Public Domain. 
URL: https://en.wikipedia.org/wiki/File:E_coli_at_10000x,_original. 
Jpg 
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Be TH FIL ST A, SA HU SateHar Al sta 
AIgHlaalet F seas wT a ofeaeraar fears a, wx 
seat at of arttre art tect at paitea’ sted A 
et NT | FA STANT ASH Sh ORT ERET BAT Sh 
AISHlaRel H Sarat ears Ufa efter St Geardi ze, 
sat Gist A h Sea AGH A et EI 
Wa stent h ser fara sratersset At Terra 
Teel S, HTS STRATES Sl TAM, SI Ses 
Uforercarsg ter et are Aaehtsse ar starnifsa 
a & few sted Re Ga eld S| Aft BAT 
Steet Urettetchasse - faery we Stet Sore Slt 
ATet SHH fer GEIST, SRC SH Afeket - sat TTT 
Ue strafed A (SISSIASS HA) BIN Fa A!S 
SAHT STANT Ses AL SA ae Site Stet S| a 
HTMSSS HS TAR ere FIN] SAT TATE ST AeA S 
oh anit feeca aicia feed Baar cichdarresa 
al arated at ch few sad Gre orga S tet 

ar ot ase &, S SHaroy srrere A errftet feat Tet BT 
aralegeet HH Set aceil areal Gar eet F cts 
aq & fare ft Sa MR & fafa St get saa 
fhat ST Gene S| SA VAT, Fe HAafeasa a eae 
TY HIS RY Al BS TiswaT sate & Sraryy BHATT 
Al SAG Sal We He FH Hes Hea &, Sah St sa 
URE AIT S ST HUA STSSet HT STANT HL HT 
wat feta 8 HT STAT SATSAT TE | 

afrant ft staconre ae atgsnrararet 

Tel SAH ALA TAS slat S few fewest Aas 
Farr ar Cereal dat Sel sate & Strarey Bare 
ara-ary feenfera Stat 2 | set atta & AreHrarareT 
STEN H eaSa Hl SH Hea ASS (ATTTT 
Serer F RTftret Genel) H cisent he STAT, sta 
fa uefitecfae (ar saat ar Hee Bt STAN F ft 
Fea ¢ Gad S| SAT TH Sit & Slay SEK UH 
FA Tem Fiche Fl Aeart SSS Seas 
Sst Lt VE HEI MU S, SH fer UH Vat Stet sys 
freee age 8 ah are eae aregeR Sard S 
Sa BIESIAT ra 2 

SA TAT Aisle fos Atel Sh ArgHTsTaeT feta 

At hs Ve At Sarat F at area ec, at 
W3tcHleleth thet ferax U1, Sealetfers BK 
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Tel Shae feat oH MPT feet S| BAT URahit 
ATSHaaeT Sit SHA AT staeaTst H sal TeRIe 
Gey Bit At US Act (SICH ASet) TT, ATAS 
aan ate Se Shee a aft ore sre S| fara eerfarat 3 
BUT Ste ch SHraroy ga fers sfherbcat Sr HRT SAB, 
SAT Sra-TSatet Stat oft AT ST ETS | 


See th fre ATSHHVATAT ST HT SAAT HAT - Het 
Starrett ar afeTeUT 

Wet Uh AK Bia & say Asta a SA are HS 

sftarfcat H aeart ec z, adi aad oie a ge Tit a 
sora aaa & fore oft seater few aaa | 


woneitera fediasa wer tear wnifer saciitaa & 
TT STA AR Sg A OTA ST S| ed, Utara ea 
STANT AT Ser aTea H ref aT AT aS BAT (AST 
STS) Al Fed GS & TROT a. eslagct 
Ohl Scale ALS Sl Sct S | SAH HLT SAALee SET 
(fet H 15 AR Aah), AA AT Ged &, Ye Tee, TT 
F opal, TA St THAT e, Sa Bet ah fe ae arash Tt 
Bl Soha S| Sel Capea eer S SASH SCAT PRATT F 
aoe fan @, aa oft sa tard oor aT free S at 
Gera S| AAT Sra @ fp sean Brey faster varef Ter 
aed arel at. fahiarser at as ar Tes UT A Stet 
ATsmlarater At Saar elett S | 


let St A, SA AA SM TH ATA Ht STAT ST 
SCT A ch TTT Het Sh ATSHIAAET oh TOT 
(Faecal Microbiota Transplant -FMT) a fater &T 
STANT FRAT STAT TET SST @, fas Hew Geeta Ach 
@) wud us tel arifater & fared tH ater fenw 
TU ata Safeh a Het oh Tare cal ferar sre @, fee Sa 


s 3 ; ; ; & 
Feat 2: et UH a Se cieifeaa fehrarger 
pl Reha gelaers HIS urk | Source: CDC/ Lois S. Wiggs 

(PHIL #6260), 2004, Obtained from the CDC Public Health Image 

Library, Wikimedia Commons. License: Public Domain. URL: https:// 

en.wikipedia.org/wiki/Clostridium#/media/File:Clostridium_ 

difficile_01.jpg 


Sess ater & are fasta ach Ua ar ostenrtt 

ont west FI atta F oferta ax feat arate 1 ST 
Orae-arereet aT sitel-grae ararheal, frre shtetert 
Sse PAUSTA TAT Hs ATA Att at Staats 
&, A oft wetter ferro & sted afters fret S| 


Front 


Vea S Het SAraq Slt S SN SF Arete F Asta 
oS Sila Hecaqal rat wl Peart ae Mend S | faery 
TT At Saearat F sitet sh ATssHlaralel & Artes FT 
deck GAA STAT Hh Hereaey Sarat Ht Ceara ae 
OT SAT SAT HUT FH ELT SF SA SATIS HT HA AT 
TaTal tat &h ferw as wrifeat ar care fern fered HAT 


GETS St AHA z | 
fret Us agree H, Hass ob HTgoHlaTater F AaheHt 
Al SAK Saar feeraredt set S, TA Saad fered 
FATA Hl GETs SATA & fer ata Ag faftrat sak 
soem frente fou arte S| set feerredt er UH 
FEAT HOT SA Tt Sh Katee fear STAT S few HAST 
& Argalarater H fated Gents Teashta (commensal 
microorganisms) At SIECORCCICR-G flax Hise fab 


000 LO) O— 0:00 
/ 
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Trade wait ffs AfsHet HAS, AeA A WHAT |S | SF Aral aH Gowa (Wek sthaxra) ar 20 ast F sft 
orf Gre & areas ect TAS, SAT a Ort S feb oes sft sea Ho SAT aT S| S Aaa, fagrs way ST 
He & at oot &, ae mer Sata aie site wa care 3 Sat Haft ere a Bl otqare aes Braet 
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Fel Gear G at get wR Set & Het Gla a 

WA & fete Seas Ce S| AT ch lta 

oh est SRF gach Sts PSII Sik SAREE 
eda Hi 1g S| Sst Sealers SAR area + orphan SATs 
oh Se foenre or fegied Aa Feet Ted fera, at 
SAH TOTALS Fe ferare SAT | WT, SATS SA 
feared & vat 8 fifaried sae @ | Sle ch STAR, 
facet Ft oper aeilery Ure staat (fede fae 
Tifeftncherty’ sb ares S Sart TMT, ST eT eat 
valferat ar Arafat G eat sal Seta fae ST 
al aaticht &, Ted ae Sieve ars aferoh Sar a Vet SI 
Settles Seat TSI SF TH VT AraT-HHraT G Pere 
Fed &, a Sra HS Meare at eet Gendt Ss | TA 
Sat & are, St eras Hr SAT GT AeA S BI 
SHEET TROT Car fer ST aA SS UH ag TSAI 
om fiftia er & fore vata we & fteerrett St | ae ag 
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| 
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GAR A 7 seat AT, 100 aa a oft aftr cifzat site um ona a aft aiftres wea feat 
Zl ae aren fafa chet G airs? eH char feral au - waves cht Hartt aa 2? sa AS 

B cihaent A sa teat Ha He hl Oras Hl s MAAS SHA St MATCH ch SAL SA THT ATT 
frat a 


santa ate oft gat & aaa tech @, waif ae 
set & Peapctt atch S| te AY area aT AL Tg ae 
(SBSH) SAT STAT AT AT WT A Uh TAT Tat Sle z, 
set ace somfcet & oft gett sence 3 eer aren yeast 
Sed S| ale Sa Gas F vale STS isd ST (ATT 3.8 
ae TT Teel), TSA area F yet oe ape Slat 
Ble TAS ST TAT CET Gea S| Sale, SA Tsay 
ofa 8 arse at araeartt geen fae & Pati Het 
BT geal ot stat ch gfcrere St Taree ae Gerd & | 


wisehitatera sitatagnea cr ag at SST 
fatter sorteat om ofthat a aracett ant carta 
el sik dsraterat & frenrarcne strata at 
Gatti aes ON aafesa S| replete aeaeet 
(morphological) UT MATTEL aeaeet srepriat 
Hl SATA HU SE UH TsMeat a star areT ser 
(phylogenetic trees) aT rset (fart 1 Al ed) 


al Gad feat ST Gaba e | ethene, SATTATPRTAT 
faa & ata Fey seidat At setera, Star fTaT 
race STaaihtat at S.0a.U strane Sarat 

BH GT, Tet deh fer TST AAT WTS St Se BT 
arrepfaferara aft of & aga frerctt-serct onfeett 
ha esa, Bt Tad aes at St at srfeen erhch 
Tear Fre | 


Te het fran Sra 2 Se fenret ot Vt Sftearwat 
STOTT ch GS H aera eTSSe Bh HHA At TCT 
ath (Fate a ane fara at yale & 8) sa ai 
gente & ara ait ae dra a gu raat 


feral sflareg & ayrropatt eat aa (TATA) Sect 
SLU, Hr ae aE eta @ | pet slaw 
SMO ch AHS - STATS F SLY, & lt aa 
STAR Ate SST (sha Gere) SAT Stat S - ST TH 
fata Sach Teas IMT (Get) HUTS sc S| 
SRTIOTSAT ch He cht eden Uicfeahs F se at steer 
al Fila et AR Fae Tas & fee sped Gat 
aaarhat fife tect | 

SUA, Aart Vast GT STANT 

(seiftic), a cfsat aren (Sao HESS) BAT eI 
fesitadiitet=anters uftts ws tar sry sit ast 
We Asta Way TM Ste TTATAT Hl ahs, Perera, 
HTS BLA SAL SCTE AT TSH oh PAE STA 


araiftres Reet an are Star 2 | ernie Sh, 
aU & SSR arate cial (ee) a Frere 


Uftads Ft TOT at Bead S| Ae Tika Sach Shs 
oft Sats at ch WI F AMT STAT @, SIR Aes SA 
aaa At dea (u, Ht, st aan ah) at Frafta wear e 
Sil Sa at Share at Sarat F GAs (STK STH) 
S| fagts Hecget MOAT ch Aes U, St STATS 
SRST ht AEST Sr Uh igre St Pate ae 
oh fore SetHTet FHA ST MAT S| ATTA BT Hy, St 
ere (TANS eI Tad aTet sta BAS) & ha ct 
Sais At Sach Shas oh Aras ch EA (fea) & 
fered sare H Vet S| SA Ae, SS BT A Aral 
ae ob test Hl strpatfRrew aot HT ATA HA Sta S STR 


e atte Own | afters 
faai: Swuauws ae 


ay aa Sat we SET SH ate & ferret Led & fer a Us ret Hush (Sat eiferaa) sare S| STA. FI 
Slat CHSAT FS Meda Us Uc aaTaeIgS, AT ATASTSST HT Cem Trea att @, HIT Hw Ta St SA 
Met SHAT Steet ch UTA Std @ | Meee Ulacralelgs Uh Hehe Ure, fSsitediitetst Hees aeht wer 
BPR, TH ASSIS TEM Sret AR =Afererarsae - argNrferst (et), Tarts (SH), Ufsarsst () , at asters (eh - 7 
OU G erat ara S| fare Sta.g aryl & tae a fore wea A ve)! Utd Se Fel MST A STATA Streit ob HA 
oat Praiet eeeT S| rer Gert ed Hes & fre UH cel h Alacra cat St Ht ape feast a 


TSS SAT Sh ATA SS TATA | 


feoett SUA. A Us Set Ua St TH HT Sle S : CST aT A-st | fone Sher Way A ise faeries UHh-sEL 
oh UH Utd S fSechT Aetets & fo SAAT SAchid See SSSI FA Sh ATT Tea STATA AT Alaa Sct 

Uap aerroy (SATA) Sh... SAT UH UAT TT (AT AA) STAT S SH Wop HAHN STR. A.U aT MM SeIS Hl HE 
Gea A Fife Cam (CAHTS HEAT) @, SL set Brana At saToTfersH SepTE Sta S| fone Sfleas st Gea 
Sat SegrTO ary spr TAT ot Teterstien Seer (farsa) Br Seep A IT ST STATE STAT | 
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ae arated core & Stes Ht att ar AT Sars eta 
2) se arent er soar a eae fret fe gore 
& afta & Grace ar fla at & fee fora St aera 
@, Sem ae aaa & ferw oft fear at Gena 2 fe 
steal ht Rra-Rit srrenieat wH-aak G fee RE 
ageatud 81 en ae ai wait fare Hata we 
ad ThA 2? 

Uh Higeiatteen ct at het 0s? 

Ua wisetsfes ft cae & aha Grae ch Varhearar 
op BH FETT eta S (Fert 2) | fart gorferar 
Tact AEST STAT eS, SF US FO UH-CaL H SAT 
ade ate & Sik a Sate F aA IRSA SIT 

Set tach S| SF Sa eae STS GH SH fore TH 
wlectsiesh A at seh feat F dhs Ht SE | ST 
dee dis ean ea F ord é, ae ga wisctetes Ft 
Ht aT strphet S - Sa a Hl MSTA St AT ATTA 
(Gea) al Sahl erates Her Sra S| Ath STIR IE 
SAH Hel (BC)? SA S| SA I HT Be Tat FH fT TH 
Te AAS (ASS-HT), Had Car aS st sea agra 
 Mtae Nt Sta HSL TST A ST Tat S, SHAT Sta 
2 | AS Te VAS UH Car Bey fers Wars Hea 2 Sh 
fer <atTeciten ae (SAE)? at Tsicrat (SAH SAT 
fecraet 2) & dra & areal Hl deat G1 GS 
Taae at Gh 21 Sa US ‘fea (fecay Ht ST 
Sr Tafa S Ste S HSAL Gera aT ST TE VT, BAR 
oor fee S rearsit (sraay’ & ERT Tet cect 

Sl ‘saith Meat Gaeta ASA)’ HT Sar S Ta 
ad & fara SB oT safer Sart Gofeat ster1-steT 
fearait 4 set @1 a ais & fag Patt aedt & set 
SL ISTCAT FT HIS VT HT ATT FAT AT | SA TAT A, 
at ag Tefaat (aT SATs AE UK TTA feta) Ver Stet SI 
Sa THU, TiS Hh TsMfe ch ferepre St STAT Teast 
apt Prettra caect & | fort cere fer apr alg ATE Gest 
Bla eT UH-aaK aA Paeet (fea)? Heer S| 
Sate FH FAW, UH GATT Sa Fret HY, SATE ATT 
fader (agde aise) alatelt car Faraistt, tect waa 
feat S| Ged, Hae BTS St Tet SCHT-SteTT 
Sy wr Ry Aa (ra 3) wa, fareaistt, atta, 
freer ae sittrrseter fextt at ref ara Bast 
Ua HT Uh UTE Fast IT fret fe Stes TANT GF SreTT 
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Root — 


75 


10 8 6 4 2 0 ana 
oft, Ua Pacey ara @, Uden oft eed? aed 
SaepT a oh OTT Ua STE FAST a | 


Ba ft al Be Sa Se sale Gast wl Pratt aca @ frat 
ant daraterat Fact | 

ASl HR at 1g GETS S Ades Ba Als H ATE (Ss 
AER) G STA S| AS aS SAE HT Hea HUT HT UH 
ater 21 Sa fe sar aS 100 rasa S at SST BENT a | 
Cifeet SUR ATS 10 H HS S A TERT HH AT Bet eI 


Afast Wat aaa al ce care aut F Freafte wear 21 Ga 
Hl YT TAA SBT STAT | 


aera feral BS Hl Hl ATT Uh HUlS BY Vet HT eI 
faa 2: Up Grgcisittes A at ha ae? 


fear sect arth | set Parrish ste arate wa-geR 

Ht facet S, HARA aT Ht Sa SAT ch ATA Usb ATA 
Gast S| A Sa WS a SA MEANT S Bead S! ATE 
aa Wgael & shea HT ae UTS Teast feos aA Tet 
afte F aT? 


at & ae (et atte MISH)’ Ul SH HT WaT 
TTT 

Us Bigcistesm Ft at caer SH at-Rrat Cora 
& heh Grae Hl Tat Hed Al area Sa 
@, Sem Fe eH, ‘fem sacl & aaa ar Pear 


(divergence dating)’ ects aeft usp fates area 
G ape ferprarcten Tearait & fet St BH GAT ST 
STAM os at fare Ht car S| fea Tact oh GAT 
& frericor At fafer wp storie wet AT stare 
(Arcfterree aeiteh STST AA) HK SrA S Sit Be 
gard? Re aa & stadt & are areaitire ahead 
(aeertiy ar aeer eet aera afer ata a at 
raft a deroy agi & atte ae a area A eee 
Hl TOT Het & ENT, BH fore as S a seat ahaa eu 
8 Sah AT AA Hl STAT SE AAA SAT STA CT 
& fau at Ged @ Se FA aerraferat faafsra See 
FAT-AHT Be | STelleh Ua Hig Uh ete ahs ret 
@ fare arrraifire opm fern fite ate &, We SA 
Tiere fran (He aad & feos we arse fereeT) 
Ht ate G Se fet car oes SAT Bend S aA fea 
Fa Hh GAT ST STAT TT eh & [Slat Jat ah 
dant at Rreartica set Grcttaie) 3 few sre stares 
ST STAT FRAT STAT S Atle SF UH Fes (TIT + FST 
= Fels AT AM) TAT UH Ca GSH ATA Was SAK 
cal 

fea Saerd GH ahr PT HLA Hh UH SSRN HT 
wishe ct (fers 3) Har aT Gee 2 aT et cai et 
fem Fareaisht ae ATE TAT 40-50 CS ATet Feet 
feast Ste AT-BAT BE | SAT Aclers fee 
SATST AEST SE Se ALS few Aa SETA, Fara 
OUGHTA sell Be Use Sa SIe (ATTY AAT STAT 
AM ag), ATT 50 A Aret Yect fearnfera ee Vet | 


shares Reape Ht geacht OFS sped S| ft ot et exrit S 
fee areattee elt (Aa) Ht SAH TeTfeat 50 are 
Alet Teel Bik asf & ste Ft ferfera ee, ras eta? 
freosrorctfae At after Y, 1 eat Soaa Hr SISHK 
oat ferete at 1g S| 


SAA UsHel oh aaa & Ure aH fear S Sach SA HY 
afe an fereda at ord Stk ara & Prericor at aarfeat 
oped SU eh aT St fait ae ord Sit fetaran fem fore 
AS eat Oe Sd SAT TSA UH-SH S AST BS e 
Ast FA Sa? Sales SAAT At Gea G, Sie 
aad Searetes Arai Ree SA TToTaTCA Sh ferferat ser 
STAM HK SU, Ste Tel HT Silas HT at HEA 
aTeft was URAST ar et S| feeraey aT Te e fH 
SRfer ak ate & fanaa sia darrpt 3 araat 
al teh Set & gar eo A ea | feed, SAfast FRI] 
sramfcrat && after F srrqafaren eracht ar cae Pact 
rar S - Hl SAN Ba F we Stet At Mera A SA TA 
aft afernritien Geared axis @ feos aad StaeT 
Shas & Gsret (Aa sit cst) & fafiar aiceeat 

oh ATE G Seda HF Ush-Sa S Arad St Med z | 
Weare (ta Hiren art sawed) & at F ae fasts 
STa age 


SAT flare Sh Ser HL ORT Sed ch TE SAK TT St asi 
AMat S SAAT SA TET 2? Sletifeh Tact & feet 
oft aaa fl Aa SST SAN Ua SA BST TaTfeat 


donracht ceftfast : dara at aersit At frat oft fee are At ace afarita fear stat 2, sata sft 
Al alg AT CAT MIT SH TATA SUT fee AT BHATT ch STA &h ATE G SST EE eT | 


vita csnfe cor ferenra cect feregra) : edie sa feenrercten aisha ar afeter pear @ foreach srt strarfea4 
Usa Al WisHar SRT SreeT-AerT Stet St S, ST sae TROT Sted: St SterT-srerT SMT fa et 
Tet S | Msrfcrat strat feet are Gelt S fee cactene SteeT Stet S | Star Ss fee seer S ats sapere 
fads Ht ataa Hac &, A Add: ACTA St Sc S - HATA et GAT ch AI ATT HF tera Yas 
TSA Tel A Aehd | ISAT STS UH-CER GS She SAT, CARTON & fer UH SHATALTS A AT SAT z | 


AAA Te UAT (PTCA) : Tee AL TS UH HUTT BATT Mfr Sara w, Tel SAS SETH ALOT GTS 
fi gag Tae at ch 8 | ew TART i, Tae HG ao aRat a ont S Ba aheormreren waters 
afeuul afterrergeer sre few ora Bi dey aye 8 SA area ta oat a oraifren afearda seer ore 
arraiftrer ofterda rae Se aah area ah araer ema S frees fered eda (TASS) Hag, ot sah 


safer eset Babette er art 2 
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atk ata Ht afs & icareifsreach facaist stk stat 
Ha ael Hl Taha, A TST CH GAM Sle Sl 


Faraist (ptet : ate cigs) stata (fet : aeaustgt) 
ofaat fachtaifear aaa al 


Snag oneal) 
fara ar rato iatar iy thataear ican ilar 
ara (CUALTEGITIT C PGIALTI C ITIAIC EGICIA 
TRC (CTNEGEGIIT C IGiAITC SIALTEGIC IA 
ATT (CIANGIGIALTICIGIALTICITIGITICICIA 
pal ch APT A Steck SUT al 


fea 3: Ba gH oh aha H aeareet at fener sept Tasha et S? 


wIgdee Hr wHigetitites ch 
ae ot cae sik darraterat & sha F fea aaert Ft ee 


Beast a Sha a ara al Falta Fea al 
afer Arad (fcr 
fret 
— 
faruistt 
arrat 
art ama 
shy Tifa 
gett afar 
art 


oF AH STATS, Ted SH saath aft Ua geet 
aé-yonfteit ar gar det ter 2 ah ata ea eet 
als AA val AT | fara UsTel Ht Sa Sa & Sas oft 
Fede sorenfeseet At S farreh fore wat aa ar 
aati arrcntfcat vat eI 

wa sfaa & gat & aa dha Gand @? at Gea e 
Sha car at Tfeqet st, ae Pree at Seach ferega sTax F 
gu aerated & Rawr a iret ara area fears 
Sand S| po aaa § deraterlt A safer fer 
’, arafee at aorar 8 fe ao area ae a TARR 
sae vase pant & eect ot sane eerste it sa 
SAR HT ST Seated (ster) TAT are (Ulcers 
Wa), Sat et St GH e | Sarerot H ferw, Bret 


aes : SAL Seah teh ros “aCATSTA” F SS 
fSreenr Stet MET aT Seth Sta S| eS WH 
Arrprsetice coast Sate Sfleeat car Cer aS 
Slat @ farad Sach Gl GSA HT AAS Set FT 
AUST Fae SHR Sesh att IST MPT Tet S| 
Wena : Uh AMT et flaws ft 
aire (afacae) aan free S et 1 
TVS ch SAT (SAPS) et Ste | 
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fe) TAT HSACeT (TATGS) Mfrer S - ASS AAS 
Sor aerators HF S| Fe MIS Sah INT Ble 
STA SK SAAT SET Vs atl ar ofeoTa | SAS 
are at, ferret ware Ufterften areal & akormcaeg oft 
Ho ayet FH ds fare sik Shes (Ser gst 
Sl TAT) AST SAAT St AeA S| SaTSLT ah ferw, Var 
AMT Sa & fer sitfermets (saifetast GT - 350 ARS 
Alet Feet) HARMS TA Bh HAST Sal We 

& Stat aett (fecatStal) seta ar ferent Sarr SA 
fecal axis aret svat aft farfereran F sft ahs Be | 


Sa Tene fearenrearcde Tearstt Ha (HIScRA) FT 
HAT GTA cht Tat Her A SA Aas Axe S, 
SRO B IE ICC ORCISCIRE COR ORICLL 
aft ad & fateh are Sa fafererat ar Sara Sree | Fert 
44, oH ea Uchd & fh HS Fels HI Fetst Hl Hea 
srftrer fafererarat (Sater TTA Aret) Vt S BI HS 
FAS HT FAST AY Tea HHT HA BATA Act Stet 

@ | fafaecn fiftia an Ht sian (eA Res sete 
ag Seifert & saq dar waafeagra sate seriat 
oh free St) SY att H cearbren cea STAI Seat 
Ol AERA He F SA Fe He F Hae fret B fee 
aa fafaera fara ven facet atch 2 | ere, ear 


att aft gedt ox staat & sederc wat a fernreancrs 
STCSTE SAT GTA Fel SAAT &, Ted ARTIST ch GS 
arsed Srrapiat A ee ferenrercten Meret + ate A 
fafeerct at Gist Peper SAK SeHT eae HU A 
Fed ster Ufc Wars Al S| Ste Use GHA hae 
HS AMOS A AM ahhesa BLY & TST, SH fepett 
TSE ch TAT EL ARTY GS Al St Se Tend S| AS 
ee gsifcat & agate sictere Ft Gtststs He 
At aged aga ar 8, Hie ae ee ar Ofer 
aera at Gta Reprert At after far 2 sit re gonfe 
a sah Uae a, aia a Sa ads ae BH BT 
att Qa Ue, ArH ed S| Se Ut staat a 
cprgetttaritst fifi aes ft ferfret srenre abt faferat 
feranfera St St tet &, stettfes St srt Sra NteTaeHTeT Ft 
ae 


writfdat & atat ch Geat & an A aa Hel UT 
Uhl f? 


Und H Het oft fret ge feat ae wes St SSy, ST 
anit Ht fafeerat ee wend @ | afaren feafererar a fere 
ARG Uh AY BT Wedd UAT S | GAR Hl ct ot Sar 
HAST Sle ch Mae - Aer, HAT SH VT, RX HT SPAT TAT 
WR ATA Sh Sta feet AL SPS S - Stercee ferfererar 
tise 2 | fered eH Steps sat F fend ater 1-sterT 
at ferfererargot & | 

BUG FSI UH AKL ST ATA MLK St AIA CHA 
fafaerct & ataste, fatter strettcat ob afta ¥ Apeat 
 fererifSrat At ger targa oan arqaiftre Pafsere 
arg adh! 1, naeit set srranfeett & arate 
uftadat i aro ere biter tet are ara BI ae 
arama fe eeft cari after (ik as waa 


HO FHS FAT Std S (MATL 
A crrarsai iat at B) 


HS FAS STAT SAH eld S (MATA 
Hl CTSA Tet SAfereH Vt B) 


agrraferat & facan 8 fafeerat ar seas Gat 


aaa & ote & Os Fact 


tar oftada & are sect 


at (Can) At aerate F fata ee Seay 


al Ai H UTS seca 


fart 4: aH Osc ar Saat Hes Geel Ot Slat & sleeves al Gala AX aed z | 
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Ara TATA Be STA A) strates Ua 
fone ave & witritferen terra oh ear faut 
ACT TAT B, HUSA Sh AA SAT AT Shes T 
fava state | fatter srrenicat & sha ge strate 
fafereran at Tera SH Sa srraTieat sb ae H arate 
STS aT Wars Hee S| 

sare & fey, fattest aa srenteat ct staifSteh 
ferfereratt At erat exit & fee Savbtaht srretcat a 
ant sa aa srrarteat at strate ferfererat 1 
are sft ge arshteht faferera ser Saar 2 | Fae 
afore 3 sa fran ot geet & fee ee ca I 
gfe a sete Hae (STAT afta) al scat abt 
Foe, 3h fie Set set S herd eu te Ga HF aferat 
Tae | Fe Utara heres (GN sas are Fee ast 
fereae) oratifarer ferfererar ob sitttfetee ferercot 
Veal Fast S| SK AS Hac LATA (ATSARTAT) 
Al St ae el  - SAR Sees AT KC ATA -AESeh 
FEAT, We FS ATA ST ASAT AT HH VAT ST, AT SATE 
srrtatfare, ferfeerar oe ateft ora wrest S| Star fer ST 
aa Uchd &, Baits fafrera ch GUST H set F 
HARK FEI HOS HET ST AehAT w! 

Uh ST SATE F, Sle Bh Ue area A ateraHh, 
Ofsrat atk Fee aed A ora Ht fatter street st 
Sa ferfererat ST STAT CT SBT TATE FeRETT | 
Sa F sitet aret At are safer Sea aT Hz, 
TH Stes ST HC sitet & He faery eat deh Sthera 
at ate | Grat ake seat sara fren ferfererat 
Fereooor & arene oe, Sabre Ay Te Ht fafar sa 
ATA ah sher F SU SARTO etre HT ARATUH HLT HLA 
THAT Us (Ae Seal & fede sax FS ATT 
OT AGA Sh LATTA HT STAT GH AL Warsht 
acti oft) | ata & a ae Gar ct ach fee aT Te 
Heal oh SHIT sererat H aly ads SHAT AT 
aT el | SF Hea AT carla fe eK aUl ales Fah 200 
Gre Geet aTat Ht Brandy F at sag aft (AS FE 
ferfear Uist ch cht SAH & fore arat & Rea ch eT 
& HUT Sy Sl) | SA THK, BSc Hi Vt Ae a, SA 
sansa HSM ach Teast (Brae Hl aes, AT STHT 
asf S Ha St SAT Sales HA SAT Se) a GA sr aft 
STAM CHT Gea S| 
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ardta at searat ar eat fare feraret & Are 
STAM MT Gad S Sa ATA Tet Bh sre 
(coalescent theory) & faenra Gare ae We Gent 


AMT Wats (Gene flow) : a ferret stranica 
& She 4 cafard SHISal Hl LATA (ATSUSTA) 
Slat @, a a sry are fenett Wa strait Ae, 
St Sahl Braet F StAVET St Aaa ze, Ar sft sta4 
OY Ay STATS Ht ST S| SA MS CAAA 
oforeaag straits Yet car freer Slate, Stk 
ae arene at area ft aa a dara BI gafere 
sa dey ware ea BI 


tetera : feet GAT & AT Tet EAST | Tee 
HAST A eae Seo ay ofctfeahtrat H stare | ale 
atat wfetferttrat were wana ett &, Tat ae cater 
Sralisera Slat @, Sk ale S fa Vc S at ae 
SeUSHTS Sta e | ene sft Saker A Tey se Ste 
a tee ah St at wend &, sates feet street F 
aE-Uciel St aA e | 
fretntftsact Stuy, : fretaifteas up 
SIRT] SET SAT (SAAT) VTA V St FHA es 
SATU Sh Hae TAT STAT S| SASH SAT Ge 
Bre AMT ALS Sid S Sit HS Ue MT ch ferw 
FCS (IS) aa E fara seein Hraaige 
& ofteax dar | ae Sea, fraser 
SLUT, HSA S, SIN As hacer SH A AT 
areay 8 at faced 4 oe frat ara @ (aati SF 
area 4 aa faerelftgan set Sat Sa Te BTS AT 
WT h MAI TSA z) | 

Urgetsnrey ot : UH Car aay st Hetenisaet 
STO] aS H fore Stats, NC ae we UA whet 
fae Hected Heal et fe Straeise AT Sater 
are art (sitaettsfest orerct) ar Hecaqeh fece 
Bla e | 

ferret =aferctatetss Urea eas eT 
(wauad ua) ; at apa & ata 
PUTATSST F Meas SK Ch TATA SIT | 
aye favre oft dt terry eet & afr ef ara TH 
ARE HT IK BaT | 


ata Ft wigetemties tet 

afd Se 24 ARE ast H, alae ata 
& aferenier feea 8 ah AL art aca 
fraftra ati oe fare an feepsat ated 
Slat tet @, fara whoa Sap 
aera car facet oft Share ae oR Tat 
Bla Tats | fats WTS NTH, Th 
Uta AF Set Fea Bh SaferepiaT ITT sar 
Areoeet fea SAT AT | SAS HET 
wefear afer & t-anict aat ae et 
diftia tel, Hh a ore F Sad ae Har 
aa US se ah At aed fereret S| SAT 
ATA GANT A, ATaTeaT & FRU 
angi sit arraaifire fattest ar 
STOTT HH MATA TAT | SEI TTA 
Fadl ae At Tera F, orrgetfera 
afaen, “Sa ait aie ast i srs 
eae afte arqaifire fefererar oe 7 
ae dare? fe ei a one walt 

& fee eftrott att a ah Bee Ta 
Tae Ht ate HT pat (Fert 5) | Sa 


Ta, APT ea SA SrraTieat 
fered sit thers & sorter st fatter 
aranfeat at srqatterer ferfererat & ferz 
aed TROT Se | 


fret @| ae feared frat strat F area rea test 
aTrahrat (distribution of alleles) I Sa Sara 
wraiferhle sftera & ararea earliest &, sik 
a ‘ATA agrraferat (gene- -genealogies)’ ar 
fafa arch 3 fore geterer Rar star 2 | wep weet ST 
& ch, & Saif serraferat oncariten sfererat qe 
URatt Ht AeA oh feracor te Vth @, Peart ger fee a 
SUA TAT Utes OA HR Slt S| He ME a, FE 
sae Gf GaMIAn wisp 2 fare we @ Grseisteaet 
HAT SI Utes Sraheaat ae eft tech S ST start 
af a et & sated Vtett S| foe street H Ueteta 
op Sfreret Hr AMPA HLH, SA AT Say Sh ATT 
alae ot aus Gerd 2 fe aa Stat & are stranfeat 
SAH ATH HT TS AT Fed Sate S ar Ae | 


werfcat & SAT (street At ahs, BI et 


Grace) Siena Ta LAAT ch Veal SAT STAT 
Tey F arselnla ft ar freratitsaa S.ua.u, 
etrenged (fatal S.04.u, Fal ar wep ae fSracht 
vealfe fercrert Hue are ferert Ft Stet @) se sib nie 
feraeor ch Hea & fepar Tar | A ee sree SRT 
BE & Sle-Gle eal Hl AT FAM Set UH A HS 
aorfach ferecrt (molecular markers) WE Street J | 
Jaa FS CISA SK antes Senha fa Vt aretha 
faa SIS BA HK SA Aras HT Ge WISI F Fear 
SA ARI Tare Sl AHS Meet F | SAS STAT, TH 
eet dering SA 3 SET, aIgetanly ot, STAT RT 
cftardat ft aaa a eerfar 2 | are i, afte srr gait 3 
STIR WH, AlsHleectse (SMT) Stay a SAAT 

+ $4 Veal BY Tears & fee Sarat rfp ahaa 
wars fort | HreRreeesee, TMT AAS & Ua aa Std 
& i pfacraerss SeHTSaT & craere St at farsa 
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FSd BS TH Sit S| AIT STIS RTH PISA ch HTT, 
STSctanIA aft AT StI ARTO AT Tera A, SAAT 
afer ager Serer oat a srTUri free ofa at aa 
Hache | gaa Sra otlerepa ae ara Fash 
a aati oad ar tae eer At afer frat 
Tat S, SR SHS SA Ht Saray Set MTF VT srrefeat 
& at Safthes Veal Ht wee Her fra art S| 
Sst, sais faerat A eg wera, GAA aie Ie 
fare aeare sale Stet sik Sach fasta Fe 
(fF single nucleotide polymorphisms St 
2), Al saled SAR We Saha sftera al Sa 
UF Al Sarat Mies Aste V1 Sila eH Stet a Srp 
SMG SA AM MS ch chet Sater fecal TH WeT 
Fed & AN Alea SAT Vet Vt H Sy AAT 
BMT HL TT AK Aad S | SAAT Mt Te, SHAT PTT 
ape (MraafeT) St PTA Sh SHH VT STA eT BEALE 
aaettent F ee Mca ch HT Sieh STeT deh SAT 
yea Ht aed Te ES | 

frat 


SLU, SARA HT UH BHE ANY V | SeTTaferay St 
aranfeat & sa sfiere Fl Gest SK Sal area at 


F oiscsitfera dat rgaisraarht Sant aera 
ate | Gat Teal HF GH orl stetere Hh “stetere” 
oh SHST SA SHE HLH TAP et He A SANT Aas Het 
S| Od, SH GH Hohe cheat area F Stas Gast aA 
él te tend, i a a far Grscitsiies Ast Ht eA 
SAT & AT fst SHIT Serena cal SA Pia aed z, 
SAAT SH UE Al Ged S| SACAL, Weash Higeitsta esa 
ft ae arate axrraterat sat Cara SAN MTRETSAT 
aed & ted & Shs Geaeal H a A UH ofa 
HY ate Et KAT SAT S| NT HTT e few HrsetstesH 
ST Sek A SAK aS Sha Gerard ahaa 
Sl Gard e | 

Sete car srenteat a sitere & ae A ATS 
Tes SN AS Tart Al S| SVG, We se 
Tiscistiesh Ta BEecisanths Tafeat + sata 
Ga Hae F aa SH Wise sep fess Veat sat Yer 
SUG S SAH AK A SAR AAS A selled CH St S| TNT 
Fed HS sare fore srt oft staat 8, set seat cates 
oh Ted BH SK stlees STA Gest AT STAT HX Teh eI 
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OTA APA Ft AMAT Bel HK AA SHet AHS, ASTSUHA STS G srt shea. St. GA AT | Sarah 
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DETSTOT heat Tied eM ULEN cht Wear leit? 
fadtetel 

SeaTeeA 

(gait sheer) 


Pr eS 


ae wala feraett 2, IT SA Bea SA ATR 
Fret Arad? se tence tet go faaferat Ft wea 
SUT S SAH ATS SMT ART aT ATT A eel ST 
Al PETS Sl SAT SAH F Welch Bh SN A BAN STAY BIg 
AS H St 2016 F venta step ob foraterat & art H feu 
TE che HUG THM el 

Teel ard faa tetareihiSe a tareters & &, forte are 
OR USS AT SISA TAT AHS & S, SK Us sa Sa 
AT oes Bl Stab Se SH Pease AT aT HS AT Tet 
feraferat & Fara @, fix arrftadt Aa eetiten ar Rare & a 


: fo] 


See ERa Aa SAGEE sat & fee apa ae 


